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This Volume contains detailed information for 
maintenance purposes. It is assumed that the 
user also has a copy of the RA.1Z17 Operators 
Manual, to which reference should be made for 
general information concerning installation, 


operation, and technical principles. 


Variants 


Chapters 1 to 8 of this Volume refer to the basic 
RA.1217 receiver. Details of any variant models 
will be given in appendices, which will be inserted 
immediately prior.to the illustrations at the rear 
of the handbook. 
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INTRODUCTION 


1. The RA.1217'is a versatile high-stability h.f. communications 

receiver designed for use in a 19-inch (48.25 c.m.) rack mounting 
under all climatic conditions. Solid state techniques are used throughout. The 
frequency range is 1to 30 MHz. Operation down to 200 kHz (but with slightly 
degraded performance) can be obtained by linking terminals on the rear panel. 
A comprehensive range of ancillary units can be connected to the receiver. 


TECHNICAL INFORMATION 
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2. This handbook contains installation and operating information with 

a brief technical description. The circuits at the rear of the book 
are for information only. For detailed technical descriptions, alignment 
instructions and component details, the user must refer to the RA. 1217 
Maintenance Manual. 


RA. 1217 VARIANTS 


3. Specification variation is normally confined to a choice of i.f. 

filter bandwidths and optional audio outputs of either 10 mW 
6008 or one-watt 152. The first production receivers are fitted with the 
one-watt amplifier but the standard receiver is now the 10 mW type. It 
should be noted that the one-watt version cannot provide d.c. power for 
ancillary units such as ani.s.b. adaptor, f.s.k. converter etc. Refer to 
the Preface which precedes this page for guidance in the identification of 
the different types of audio amplifier. 


ANCILLARY EQUIPMENT 


4. The RA.1217 is provided with a number of outlets which permit 
the attachment of additional units such as :- 
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RA.1217 TRANSISTORISED H.-F COMMUNICATIONS RECEIVER 


(a) A frequency synthesizer or pre-set channel oscillator 
which can provide very precise and stable frequency setting 
of the receiver. 


(b) Panoramic adaptor to provide visual display of a portion of 
the frequency spectrum. 


(c) L.F, Adaptor which extends the lower frequency limit of the 
receiver to 3 kHz. 


(d) Diversity switching unit for linking two RA.1217 receivers 
in dual diversity reception. 


(e) Line amplifier, signal frequency measuring equipment, i.s.b. 
adaptor etc. 


GENERAL INFORMATION 


Tuni g 


5. The receiver is tuned by two principal controls, one control is set to 
indicate the 'megahertz' content of the signal frequency, the other 

is set to indicate the 'kilohertz' content. The frequency indication is by a 

mechanical in-line readout system providing a digital display. Scale markings 

enable the frequency to be set to an accuracy of 0.2 kHz. 


6. The RA.1217 can be tuned over its entire frequency range with no 

mechanical band-switching. The r.f. input can be set to ‘wideband! 
or tuned circuits can be switched into the r.f. input stage to obtain improved 
rejection of adjacent channels. Anr.f. attenuator control permits selected 
attenuation of the input signals to minimize the effects of severe interference or 
excessive signal strength. 
7. The, Megahertz (MHZ) and Kilchertz (KHZ) tuning controls can be 

_ mechanically locked to their selected positions. A calibrate and fine 
tune control provides a range of tuning adjustment of 8 kHz, this is useful as a 
clarifier in sirigle sideband reception or as a fine adjustment when the main 
controls are locked. Calibration signals at 100 kHz inter als, derived from the 
internal reference crystal oscillator are available for aligning the kilohertz tuning 
readout. 
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Audio Outputs 


8. The standard receiver provides the following outputs: 
(a) 10 mW 6002 at the Phones socket on the front panel. 
(b) I’m W 6002 (balanced) at the rear outlet. 
{c) 10 mW 6002 (unbalanced) at the rear outlet. 


Earlier receive rs are 
Refer to the Preface at 


with a one -watt 
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Construction 


9. The receiver is of modular construction, each module being a 

Separate unit connected by plugs and sockets. The main chassis 
is of cast aluminium to which the individual modules are attached. A range 
of alternative sub-assemblies is available, providing for the choice of either 
100 kHz or 455 kHz output, and for the provision of non-standard bandwidths 
to meet Special requirements. 


Individual Modules and Assemblies 


10, (a) Main Chassis (g) 37.5 MHz B.P. Filter 
(b) R.F. Unit (h) 3rd Mixer 
(c) Ist V. F.O. (i) 2nd V.F.O. 
(d) Ist Mixer and 40 MHz (j) First 1.F. Amplifier Unit 
Filter 
(e) znd Mixer (k) Main i.F. Module 
(f) 37.5 MHz Generator (1) B, F, O. and Bandwidth 
1 MHz Osc. and calibrator Assembly 
{m) Power Unit 


{n) Audio Amplifier Board 


Power Supply . 

il. The standard power unit is the PU.1153 which can operate from the 
following power sources: 
(a) A.C. 100 - 125 or 200 - 250V 45 - 400 Hz Single phase 
(b) D.C. 21 = 27 V, positive earth. 


An alternative power unit is available, to operate from d.c. only in the supply 
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range 9 to 30 V with either positive or negative earth, The 10 mW receiver power 
consumption is 10 VA approximately. The attachment of ancillary units will 
increase the power consumption by a further 10 VA approximately. Ifa 

One-watt audio amplifier board is fitted, the - 16V h.t. load is increased by 
approximately 200 milliamps. 


Optional 1. F. Outputs 


12, Two types of i1.f. unit are available. One provides ani.f. output 

of 100 kHz, the other of 455 kHz. The customer can check that the 
correct type is fitted to the receiver by noting the engraving on the i.f. outlet 
panel which is located at the lower left hand corner when viewing the rear of 
the receiver. The lower right hand socket is engraved with i.f. output frequency, 
either 100 kHz OUT, or 455 kHz OUT. Unless otherwise requested, the 100 kHz 
i.f. unit will be supplied. 


HANDBOOK NOTES 
Circuit References 


3. Receiver construction is based upon a number of sub-assemblies. 
Each sub-circuit is separately manufactured and has an individual 
sequence of component numbering. When studying a technical description or 
component list, note whether the circuit consists of more than one assembly 
and ensure that the correct portion of the circuit is referred to. Inthe R.F. 
unit it has been considered necessary to allocate a special prefix figure to each 
sub-circuit in the circuit diagram, but in the other modules it is considered 


that there should be no difficulty in correct identification of a component. 


Control References 


14, The controls are engraved on the front panel in lower case lettering, 
but in the handbook such markings will frequently be printed in 
capital letters (e.g: R.F. TUNE) to add clarity and emphasis to an instruction. 


Modifications 
15, Before studying this Manual refer to the Handbook Change Information 


sheet at the beginning of the book and note whether any amendments 
have been introduced since the book was printed. 
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CHAPTER 2 


INTRODUCTION 


1. The chapter contains information under three principal headings. 

"General Information" gives information on the various receiver 
outlets and connections ; ''Preparation for use'' describes the essential checks 
prior to operating the receiver for the first time, and ''Connections to Ancillary 
Units" gives instructions for connecting a Synthesizer, L.F. Adaptor and 1L5S.B. 
Adaptor. All connections are made at the rear of the receiver. 


GENERAL INFORMATION 


+ 


REMOVAL OF COVERS 


Dust Covers 

2. To obtain access to the various modules and chassis components 
it is necessary to remove the following covers. 
(a} The top cover. 


{b) Left-hand side cover (viewed from the front} for access to 


the R.F. Module. 
(c) Right~hand side cover for access to the I. F. Module. 


All covers are secured by screws which are self evident. 
Module Covers 


3. CAUTION: The various module covers are retained by 
screws which must be tightened securely to 
maintain a high standard of screening, but 
when tightening do not apply excessive force 
which could cause the screw-hole threads 


to become damaged. 
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REAR PANEL CONNECTIONS 


4, A brief description is given of each rear panel connection to assist 

the user in making connections for a particular system or to 
ancillary units such as i,s.b. adaptor etc. A rear view of the receiver is shown 
in Fig. 19. 


R.F. Input (Antenna) 


5. The antenna should be connected using a coaxial connector and 
75Q unbalanced transmission line to the socket marked R.F. Input, 


l2-way Socket SKT11 


NOTE: The free plug and the accessory set for connection to external 
wiring are : 
Plug : Plessey MK4 2CZ,83302/5 
Accessory Set: 508/1/03013/205 
6. Pin Function 
A) : 
B) 1 mW audio output (balanced) 
G Screen to pin D. 
D 10 mW 6002 audio output (unbalanced), alternatively 1 watt 
152. Refer to Preface at beginning of Chapter 1. 
E -16 volts d.c. power supply output for external use. 
F Unregulated d.c. output at 20 to 24 volts. 


G Antenna muting. An earth loop connected to this terminal 
operates the muting relay, to protect the receiver input 
when keying an associated high power transmitter. 


H Diversity a.g.c. connection from associated diversity 
receiver, or a.g.c. fromi.s.b. adaptor. 


J Screen to pin H,. 
K L.F. HT. Provides -16V d.c. to L.F. Adaptor Unit. 
L L.F. A.G.C. Provides a.g.c. to L.F. Adaptor Unit. 
M Screen to pin L. 


2-2 
1217 Volume 1 


“~ 


ms} & 


om 


Terminal Block TBI1 
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B 
operation down to 200 kHz. 


Pin No. Identification 
H.T. RLF. 


H.T. L.F, 


1 
2 
3 A,G.C. R.F, 
4 A.G.C. L.F. 


5 DET 


Coaxial Outlets : 


8. 


RA.1217 


NOTE 1: 
of the r.m.s. 


NOTE 2: 


i provide a linking facility to permit receiver 
Hz 


Remarks 


For operation down to 200 
kHz link pin 1] to pin 2, and 
and pin 3 to pin 4. Remove 
the links if an LF, Adaptor 
unit is inuse. Pins 2 and 4 
are in parallel with pins K 
and L respectively in the 


12-way socket SKT11. 


Provides a low-level audio 
output for driving an external 
amplifier. 


Refer to Table 1 and 2 at the end of this chapter for details 
levels applicable to the following outlets. 


For connecting external wiring to the coaxial sockets 


SKT1 to 3 and SKT12 to 17 use 75 ohm plug Transradio 


BNC1/7. 


(British NATO number 5935-99-580-9636). 


For a 455 kHz I.F. output at SKT2 use a 50 ohm plug type 


UG/88U. 


SKT1 1.6 MHz 
SKT2 100 KHz OUT 


oy 
us 


SKT2 455 kHz 


SKT3 1.7 MHz IN/OUT 
(100 kHz i.f.) 


or 
SKT3 1.145 MHz IN/OUT 
(455 kHz i.f.) 


NOTE: 
(Fig. 12). 


1.6 MHz I1.F. Output 
100 kHz 1,F. Output 


455 kHz IF. Output 


Accepts 1.7 MHz {or 1.5 MHz) 
input to 100 kHz 1.f{. converter 
Remove the 1.7 MHz crystal when 
the external 1.7 MHz is in use. 


ut te 455 
+ converter, or provides 
output to slave receiver in 
diversity. 


Outlets SKT1 to SKT3 are part of the i.f. module assembly, 
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INNECTIONS (Continued) 


Identification Impedance Function e 


SKT12 and V.F.0, IN 752 Accepts 3.6 to 4.6 MHz 
from synthesizer 

SKT13 2nd V.F.0O, OUT 7522 Provides 2nd VFO control 
of a slave receiver. 

SKT14 LF. 752 Accepts the r.f. signal from 
anl.f. adaptor. 

SKT15 PAN 7582 Connects the 2 to 3 MHz i.f. 


spectrum from the 2nd Mixer 
to a panoramic adaptor unit. 


SKT16 1 MHz IN 752 Accepts an external 1 MHz 
frequency standard. The 
internal 1 MHz crystal must 
be removed when this external 
source is in use. 


SKT17 1 MHz OUT 758 Provides a 1 MHz output from 
the internal crystal oscillator. 


f 


— 


9. A terminal is provided on the rear panel for connection to the 
earthing system of a cabinet. 


Power Module Connections 


10. 3-Way Plug PL 
Pin A A.C, connection to line or D.C. tve 
Pin B A.C. neutral connection, or D.C, -ve 
Pin C A, supply earth (ground) connection 


The free socket and the accessory set for connecting the external power cable are : 
Socket: Plessey 2 CZ 83283/5 
Accessory Set: 508/1/03008/205 
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@ GENERAL INSPECTION 
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(1) Remove the top cover from the receiver. 


(2) Check that the receiver assembly is clean and free from damage 
and that all interconnecting leads and module covers are 


secure. Note particularly that all evaar wheels are clean na 


5 
ete ie ule fay estes oot Beat efCCaen afl teatail ais 


free from packing materials and other extraneous matter. 


(3) Move the lock controls (adjacent to each tuning knob) upward 
to the ''free" position. Check that each tuning control rotates 
freely over the complete tuning range. 


(4) Set the 2nd V.F.O, switch to INT. 


( (5) Check that the correct i.f. module is fitted by noting the 
engravings on the i.f. outlet panel at the rear of the receiver, 
which will indicate either a 100 kHz, or 455 kHz i.f. output. 


(6) Check the settings of the A.C. /D.C. switch and the Voltage 
Selector switch on the power module. If necessary, re-set 
these switches as follows: 


A.C, /D.C. Switch 


@ 12. A locking plate displays the required type of power input either 
'A.C.' or 'D, C,' If the indication is not correct remove the locking 
plate (one screw) set the switch in the alternative position and replace the locking 
plate in the reversed position so that the correct indication is displayed. 


Voltage Selector Switch 


. 13. This switch is in use when the A.C./D.C, switch is set to A, C. 
It should display the correct a.c. supply voltage range, either 
100-125 or 200-250. If the setting is not correct, remove the locking plate 
(two screws) re-set the switch and replace the locking plate in the reversed position, 
so that the correct voltage range is indicated. 


Fuses 


14. Check that the fuses at the rear of the power module are correct 
in accordance with the rating engraved onthe rear panel. The 
replacement fuse links must be of the anti-surge type. Beswick Type TDC134 


r= a 
L mmMenkwe 
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GENERAL INSPECTION (Continued) 


Power Supply Connection ( 
15. A free connector assembly is normally supplied with the receiver & 
for connection to the 3-way plug on the power module. If not 


supplied, refer to paragraph 10 for details. Connections should be as follows. 


16. A.C, Supply 

Pin A Line 

Pin B Neutral 

Pin G Earth (ground) 

or 

17. D.C. Supply 

Pin A tve ; 

Pin B Se ( 
Phones ° = 
18. Headphones (6002) may be plugged into front panel jack socket. 


The phones jack plug is an Igranic P50. 


Operating Down to 200 kHz 


19. (1) Om the rear panel link the terminal H.T RF to the terminal HT Li® 
(2) Link the terminal A.G.C. R.F. to the terminal A.G.C. L.F. 


Other Connections 


20. Other connections will be according to the users requirements. 
e Ss e ; : 


Refer to paragraphs 6 to 8 under General Information. 


CONNECTIONS TO ANCILLARY UNITS 


SYNTHESIZER CONNECTIONS 

SYNTHESIZER CONNECTIONS 

General 

1 PD ss ee tek ee, ge ae aly OO BY ge i i) a eA ag) Rg ip pl 

aan LHO SPYLLEHC SLAC, Wh Csbatinci Upliliaivr, BILWULsE Uy Puy 1Ue Alo LVL) ik 
inputs to the receiver. Inputs (a) and (b} are essential. Input (c 


is required only if the external i.f. (100 kHz or 455 kHz) is to be used. 


(a) 3.6 to 4.6 MHz (variable). Level to be 100 mV e.m.f. from 
7 582, 


(b) 1 MHz (fixed). Level to be 100 mV e.m.f. from 75%. 


~ 
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CONNECTIONS TO ANCILLARY UNITS (Continued) 


An additional fixed frequency at 1.7 MHz is required for use 
in receivers equipped for 100 kHz i.f. output, or at 1. 145.MHz 
for receivers with 455 kHz i.f. output. The voltage of the 
applied frequency must be not less than 50 mV in 75 ohms. 


NOTE: The output levels from the Synthesizer Type MA. 350B 


are 2 volts e.m.f. therefore attenuating connectors 
must be used with this instrument. 


Conne cting the Synthe sizer 


Zé. 


RA.1217 


(1) 
(2) 
(3) 
(4) 


Set the 2nd V.F.O. switch on the front panel to EXT 
Remove the receiver cover 
Remove the cover from the 37.5 MHz Generator Module 


Remove the 1 MHz crystal from its holder and store it ina 
safe place. Replace the module cover. 


NOTE: Operations (5} and (6) are required only if the external 


(5) 
(6) 


(7) 
(8) 


(9) 


(10) 


(11) 


i.f. (100 kHz or 455 kHz) is to be used. 
Remove the cover from the i.f. module. 


Remove the 1.7 MHz {or 1.145 MHz) crystal, and store in 
a safe place. 


Replace the cover on the i.f. module. 


Replace the receiver cover and make the following connections 
to the rear panel. 


Connect the 3.6 to 4.6 MHz output from the synthesizer to 
the socket SKT13 '2nd V.F.O. IN'. Refer to paragraph 21 (a) 
regarding drive level. 


Connect the synthesizer 1 MHz output to socket SKT16 '1 MHz 
IN'. Refer to paragraph 21] (b} regarding drive level. 


If the receiver is equipped for an i.f. output of 100 kHz, a 
frequency of 1.7 MHz should be connected to SKT3 (1.7 MHz 
IN/OUT). If the receiver has an i.f. output of 455 kHz, the 
1.145 MHz from the synthesizer should be connected to the 
same socket which is marked 1.145 MHz IN/OUT. 
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LF. ADAPTOR CONNECTIONS 


23. An 1.f. adaptor unit such as the RA. 337 must be supplied with 


-16V d.c. power,a.g.c. and 1 MHz 


from the receiver. 


The.d.c. 


connections can be taken from the 12-way connector SKT 11 or from the 
terminal block TBl1, whichever is more convenient. 


CAUTION: If links have been fitted to the terminal block TBI, for operation 
down to 200 kHz, these links must be removed prior to operation 
with an 1.f. adaptor, 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 


(8) 


Connect the 1 MHz OUT socket of the receiver to the 1 MHz 
input of the L. F. Adaptor. 


Connect pin K of SKT 11 (1.f£. h.t.) to the h.t. terminal on 
the L. F. Adaptor unit. 


Connect pin L of SKT11 (1. f. a.g.c.) to the a.g.c. input 
terminal of the L. F. Adaptor unit. 


Connect the antenna feeder to the antenna socket of the L. F. 
Adaptor unit. 


Connect the signal output of the L. F. Adaptor unit to the 
socket marked 'LF' on the RA.1217. Use 752 coaxial cable. 


Turn the MHz tuning control of the RA.1217 fully anti-clock- 
wise against its stop. The MHz drum should indicate '00'. 


Refer to the L.F. Adaptor handbook and set switches as 
required, 


Tune the RA. 1217 as described in Chapter 3. Do not move 


the MHz tuning control. 


I1.5.B, ADAPTOR CONNECTIONS 


24, 


RA. 1217 


The following instructions apply to the I.S.B. Adaptor Type 
RA.298C & D. 


(1) 


Remove the 1. 7 MHz crystal from the i.f. converter in the 
i.f. module of the receiver, and store in a safe place. 


Connect SKT2 (100 kHz OUT) to the 100 kHz input of the I, S..B. 


Ad apt or. 


Connect SKT3 (1.7 MHz IN/OUT) to the socket ''l. 7 MHz to 
receiver" on the I1.S.B. Adaptor. 

eect mie TT ftritesneetter A MM om Vantaa 1 
4COCL puri si {vives ivy fi, VI, Ve. } QL bit 1 
to the AGC pin of the 12-way outlet PLl o . 8B, 
Connect pin E of SKT11( -16V HT) to the ave pin of PL1 on 
the I.5.B. Adaptor. : 


o 
Fe 
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RA.1217 


{6) Connect pin J of SKT11 (screen) to the 0 volt (earth) 
pin of PL] on the 1,8.B. Adaptor. 


Refer to the RA.298 Technical Manual for further details. 


(Refer to the next page for data on input and output levels. ) 
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REAR PANEL SOCKETS 
CONCISE DATA 


TABLE 1 


External Inputs 


NOTE: All external source impedances are 75 ohms. 
If the voltage applied ta the receiver exceeds 
100 mV an attenuating connector must be used. 


Facility 


Frequency Socket 


Level 
(Nominal) 


1 MHz frequency 


1 MHz 1] MHz IN 100 mV e.m.-f. 
Reference 


2nd V.F.0. IN 


Kilohertz tuning 
(Synthesizer) 


3.6 to 4.6 
MHz 


100 mV e.m.f 


Final i.f. 1.7 MHz (1.7 MHZ 
Converter IN/OUT 
Heterodyne 1.145 MHz 1.145 MHz 100 mV e-m.-f. 
IN / OUT 
| ) 
TABLE 2 


External Outputs 


Facility Socket Level r.m.s. 


Termination 


1.6 MHz LF. 1.6 MHz OUT 


High Z 
1.7 MHz oscillator | 1.7 MHz IN/OUT 75R 
100 kHz LF. 100 kHz OUT 270 mv 75% 
1.145 MHz 1.145 MHz IN/ 50 mV 752 
oscillator OUT 
455 kHz LF 455 kHz OUT 220 mV 50 2 
1 MHz reference 1 MHz OUT 50 mV 752 
3.6 - 4,6 MHz 2nd V.F,0O, OUT 50 mV 752 
2-10 
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CHAPTER 3 


INTRODUCTION 


1. Before operating the receiver check that it has been prepared 
for service in accordance with the information in Chapter 2. 


+ 
switch and ees epic ae switch at the rear of the receiver 
are correctly set. 


Ze References to the controls and their settings are in capital letters 
in accordance with the engraving on the front panel. 


SYSTEM S WIT CH 


(1) This switch provides facilities for power OFF, MAN, CAL, 
CHECK B.F.0. and three alternative A.G.C. time-constants. 
Moving the switch from the OFF position to any other setting 
connects the external power supply to the power module. 


(2) MAN. In the MAN. position the receiver a.g.c. system is 
not operative, and the receiver gain is controlled manually 
by the R.F. GAIN control. 


(3) A.G.C. settings: The use of the time-constants SH (short) 
MED (medium) and LG (long) is dependent upon operating 
mode and propagation conditions. 


(4) CAL. In the CAL position, harmonic frequencies derived from 


a crystal source, provide audio marker notes at discrete 100 
kHz intervals of the kHz tuning scale. The tuning scale may 
be corrected by using the CAL-FINE TUNE control. 


(5) Check B.F.O. In this position the B.F.O, frequency may be 
set to coincide with the i.f. centre frequency by setting the 
BLOFLO, MODE ewitch to the '0' oosition and adiustinge the 


Se te ee BEN ee VLE LA Lie pwreavsGls Gis Gas essa ese 


B.F.O. TUNE kHz control to provide an audio null. 
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R.F. RANGE This switch provides for the selection of any one of five 

CONTROL frequency ranges, or a wideband (WB) position. The selected 

(large knob) range (or WB) is displayed in a small aperture adjacent to @ 
the switch. The WB position is very suitable for signal search, 
hut if steams 4. Pa Pee een edt At 


But it Seiwa interfex ence is present care must be taken to 


avoid tuning to an adjacent channel instead of the wanted signal. 


RF, TUNE This control tunes the coil selected by the RLF. RANGE switch. 
CONTROL Four tuning marks are engraved adjacent to the control, which 
(centre knob) together with the associated groups of figures, indicate the 


approximate frequency for each range at the point of rotation. 

If maximum sensitivity is not required the antenna need not 

be tuned, but the presence of strong interfering signals anywhere 
within the spectrum may cause cross-modulation unless the antenna 


is tuned. 
AE ATT This control may be used to reduce the level of all incoming 
CONTROL. signals, and it must be used when strong interfering signals 
{Antenna are present which cannot be entirely eliminated by use of 
Attenuator) the R.F, TUNE control, or if the wanted signal is sufficiently 
powerful to cause overloading of the earlier stages. Very 
strong signals should be reduced by the use of the AE ATT control 
rather than by turning down the R.F. GAIN or A..F. GAIN 
controls. 
MHz This control is the electronic band selector which selects the of 


megahertz portion of the required signal frequency. The 
control should be set so that the required megahertz, digits 
are displayed on the tuning readout. A locking arm which 
projects from behind the knob can be moved fully clockwise 
to mechanically lock the control. By setting the MHz control 
to indicate '00', microswitches are actuated which connect 
power and a.g.c. lines for use in the L,F,. Adaptor Type 
RA,.337. Alternatively, the '00' setting can be used for 
reception down to approximately 200 kHz provided the micro- 
in 


o a oo 
ewitches have been linked out. Bef 


on the links. 


kHz This control selects the last three digits of the pequired 
frequency which are displayed on the tuning readout. The 
final digit in the readout is marked in divisions to permit a 
setting accuracy of 0.2 kHz. To avoid the necessity to reset 
the MHz control when tuning through either end of the band 
the kHz scale has upper and lower extensions of approximately 
25 kHz. Thus when the scale is tuned below 000 kHz a minus 


sign appears in the readout, indicating that the true frequency 


© 
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om, 


—" 


2nd V.F,O. 
Switch 


{EXT - INT) 


R.F. - AF. 
LEVEL 
Switch and 
Meter 


DET -B.F.0O. 
MODE and 
B.F.O. TUNE 


IF. BW kHz 


RA.1217 


. if one megahertz less than the figure indicated by the MHz 


display. Conversely, when the kHz tuning is set above 999 

a +sign appears indicating that the true frequency is one 
megahertz higher than the displayed MHz digits. A locking 
arm, similar to that on the MHz control, can be moved anti- 
clockwise to lock the kHz control, 


. In the INT position the kHz tuning control operates normally, 


using the internal énd v.f.o. as already described. In the 
EXT position an external 3.6 to 4.6 MHz source such as a 
synthesizer or master receiver can be connected to take the 
Place of the 2nd V.F,0O, and the kHz tuning control is not 
Operative. 


This switch connects the meter to monitor either the r.f. signal 
level or the a.f. level of the 1 mW audio line. The meter is 
calibrated as an 'S' meter in decibels relative to ] microvolt. 

A zero setting adjuster (located within the receiver) is operative 
in the R.F. position of the Meter switch. (Fig. 18) 


The positions L.5.B. and U.S.B. select off-set crystal 
oscillators for single sideband reception. The A.M. position 
provides reception without use of b.f.o. The positions +6 


through to -6 provide coarse settings of the b.f.o. heterodyne 


note. In each of the coarse settings a fine adjustment of the 
b.f.o. note can be made by the adjacent B,F.O. TUNE kHz 
control, which provides a variation of approximately plus or 


This switch is marked in the i.f. bandwidths which are provided 
by crystal filters. Each passband is symmetrical about the 

i-f. centre frequency. A choice of bandwidths is available 

at customers option, as follows. 


Ful] Range Standard Range 
kHz kHz 
0,2 0.2 
1.2 aa 
3.0 3.0 
8.0 8.0 
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These are concentric controls. The R.F. GAIN is the 
smaller (central) knob. It functions only in the MAN position 
of the System switch, in which it manually biases the a.g.c. 
line. In accordance with normal operating practice the R.F. 
GAIN should be set to the minimum level consistent with the 
best signal-to-noise ratio. 


The A..F, GAIN is the larger (peripheral) control. It adjusts 
the audio level to the headphones and the 1 watt audio output 
at the rear panel. 

A preset control which is entirely independent of the A.F. 
GAIN contro It sets the level of the 1 mW audio line output. 


This control adjusts the brightness of the tuning readout 


5p ba [Pps LseanNone By greene 
1LLUTTILNALLOT. 


The kHz readout and the b.f.o. should be calibrated before using 
the receiver. 


Insert a pair of high impedance headphones into the PHONES 
socket. 


Set the System switch to CAL 
Set the DET-B.F.O, MODE switch to A.M. 
Set the IF BW switch to 3.0 


Set A.F. GAIN control the the mid-position. 


Turning the kHz tuning control should result in beat notes being 


heard at each muitiple of 100 kHz. 


Set the kHz tuning control accurately to the 100 kHz multiple 
which is nearest to the operating frequency required, and 
adjust the CAL-FINE TUNE contrel to produce a null in the 


beat note. To retain calibration the CAL-FINE TUNE control 
should not be moved. 


RF. GAIN 

and 

A..F. GAIN 

A, F, LEVEL 

DIMMER 

CALIBRATION 

kHz Readout Calibration 

3, {1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7} 

BAriep7? 


oom 


Insert the headphones in the PHONES socket. . 
Set the DET - B.F.©O. MODE switch to '0! 
Set the System switch to CHECK B,F.O. 


five Yresewesn SEL Spp + weessisne De the 


the contecl een. - 


following procedure is given as a general guide to the correct 
of the controls. 


Connect the headphones 

Set the LOCK controls to 'off' (upwards) 

Set the System switch to A.G.C, MED 

Set the R. F. RANGE switch to WB (wideband) 

Set the AE ATT control to MIN (fully clockwise) 

Set the DET-B. F.C. MODE as required (refer to {14) below) 


Set the MHz tuning control to indicate the required frequency 
in megahertz on the readout indicator, then lock the control 


Set the kHz, tuning control to indicate the required kilohertz 
reading on the the readout indicator. The scale divisions on 
the final figure will facilitate precise tuning. 


NOTE: When operating with the R. F. RANGE switch set to WB 


it is possible for strong interfering signals to render 
station identification difficult. In such conditions the 
AE ATT control should be turned one or two steps from 
MIN towards MAX to obtain the best signal-to-noise ratio 
consistent with the satisfactory elimination of cross- 
modulation effects. 

Adjust the kHz tuning to identify the required signal. 


(10) Set the RLF. RANGE switch to the appropriate frequency range. 


(11) Adjust the R.F. TUNE control for maximum signal strength. 


RECEIVER TUNIN 
NOTE The 
( use 
5. (1) 
(2) 
(3) 
(4) 
(5) 
@ 6) 
(7) 
(8) 
. 
(9} 
( 
RA, 1217 


ive 2 ouide to the 


give a guide to the 


The markings adjacent to the control 


approximate tuning point. 
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(12) Make fine adjustments of kHz tuning, R.F. TUNE and A.F, 


GAIN controls for optimum clarity and level of signal. 


(13) If signal strength is excessive, set the AE ATT control in an 


(14) 


(15) 
(16) 


anti-clockwise direction and re-adjust the A..F. GAIN control 
for a satisfactory audio level. 


Set the DET-B.F.O. MODE switch to A.M. for A2 or A3 


reception, or toa setting between +6 and -6 for Al. Adjust 


the venere B.F,O, TUNE control for the required pitch 


ont hast roir £. zs _k. 
Or ob 


Lock the kHz tuning control 
The CAL-FINE TUNE control may be used for fine tuning, if 


ome, 


Single Sideband Re ception 


necessary. 
NOTE: When the CAL-FINE.TUNE control has been used for 
fine tune purposes it will be necessary to perform the 
kilohertz calibration procedure {para. 3) whenever 
precise kHz readout accuracy is again required. 
Tune the receiver as instructed in paragraph 5 except that @ 


6. (1) 


{2) 
(3) 


(4) 


in operation (6) the DET-B.F.O. MODE switch must be set to 
.B. for lower sideband reception, or to U.S.B. for upper 


hand wen rantings 
we Ms LU epriicn. 


Set the IF. BW switch to 3 kHz. 
Adjust the kHz tuning control to obtain the strongest and 
clearest audio signal. 


Lock the tuning controls and make fine tuning adjustments with 
the CAL-FINE TUNE control to clarify the signal. 


Operating with a Synthesizer 


7. (1) 


(2) 
(3) 


(4) 


he synthesizer is correctly connected as instructed 


by = 
No 


Check that the Znd V. F.C. switch on the RA, 1217 is set to EXT. 


Switch on the synthesizer and allow a suitable warming-up 


sericod fmini CS - recommended 3 oure.} 
a ymin cs .; TecommMencesa | MeCurse ; 


poriv 


1 1 4 
eGaesaddi 2 of adi 


Tune the receiver as instructed in para.5 of this chapter, but 
in operations (8) and (12) the kilohertz frequency is set on the 


c 


C. 


synthesizer dials. The receiver kHz, tuning control ig not in 
use and the CAL-FINE TUNE controi cannot be used for fine 
tune purposes. Refer to the synthesizer handbook for kHz 
tuning instructions. 


Operating with an LF, Adaptor 


8. 


(1) The l.f. adaptor should be conne 


in Chapter 2. The antenna shou 


mete Pe Dm oy BAe 


adaptor. 


(2) Set the MHz tuning control on the RA, 1217 fully anticlockwise 
so that '00' is indicated on the megahertz readout. 


(3) Set the RA, 1217 System switch to A.G.C. (MED) 


(4) Tune the RA,1217 using the kHz control oniy. The MHz control 
R.F. RANGE, R,.F. TUNE and AE ATT controls are not in use. 
The remaining controls may be used as in normal operating. 


ae 


ADDITIONAL OPERATING INFORMATION 


Re ceiving Down to 200 kHz 


9. 


RA. 1217 


The following modification will give rece 


kHz but with degraded performance. 


(1) At the rear of the receiver link the terminal 'h.t., 1.f.' to 
terminal 'h.t., r.f.' 


(2) Link terminal 'a.g.c., 1.f.' to terminal a.g.c., r.f.' This 
bypasses the micro-switches which normaily disconnect h.t. 
and a.g.c. from the receiver input stages when the MHz tuning 


oret +5 Inn 
is set to '00',” 


(3) Set the 'MHz' tuning control to indicate '00' on the MHz readout. 
Lock the control. 


_ 
poe 
~—e 


Tune with the KHz control and ail other controis in the normal 
way- 


NOTE: The links should be removed when an L.F. Adaptor unit 
is to be connected. 
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CHARTER 4. 
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1, This chapter describes the basic principles of the receiver design. 

Only the more significant design features will be referredto. A 
detailed description of the circuits is given in the Maintenance Handbook. 
Throughout this chapter reference should be made to the block diagrams, Fig. 2 
and Fig. 3 at the rear of the book. 


WADLEY SYSTEM 


2. The main feature of the receiver is the tuning systern which is based 


on a principle often referred to as the ' Wadley Bystem (fig. 2). Thie 
system is specifically designed to counteract frequency drift. Its most character- 


ietic features are that the tuning system is separated into MEGAHERTZ and 
KILOHERTZ tuning, and no mechanical band switching is required, although 
pre-tuning of the antenna circuit may be provided. 


3. The 'Megahertz' tuning section selects a 1 MHz band of signal frequencies, 
which contains both wanted and unwanted signals, and transfers this 

band of frequencies to the 'Kilohertz' section. The 'Kilohertz' section serves 

as an interpolation receiver, and selects the wanted signal from within this 1 MHz 

band. It is essential to grasp this conception of a spectrum of frequencies being 

transferred, rather than a single frequency as in a conventional superheterodyne 

system. 


MEGAHERTZ TUNING SECTION 


Drift Cancellation 


Fs gat atl ne nearer Oem 


. ‘ge 
cay The feiidscngsy aed tuning sys ster is specifi 


the effects of drift in the first v.f.0. stage. pie tendency for the 
receiver to drift off tune due to first v.f.o. instability is automatically corrected 
by a technique of self-cancelling frequency change. 


5. For descriptive purposes the system may be divided into two loops which 

will be referred to as the 'signal loop’ and the 'harmonic mixer loop’. 
The first v.f.o, is tuned by the Megahertz tuning control, and its output is supplied 
to both loops. 


6. In the signal loop one of the first v.f.o. outputs is mixed with the 
incoming r.{f.signals to produce an output spectrum slightly more than 
1 MHz wide. Inthe harmonic mixer loop another output from the first v.f.0. is 
mixed with a harmonic from a 1 MHz crystal oscillator. These separate mixer 
outputs are filtered and then subtracted in the second mixer stage. Since the 
first v.f.o. has contributed equally to both loops, any drift in the signal loop is 
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cancelled by an equivalent drift in the harmonic mixer loop. Thus drift or ( 
displacement of the first v.f.o. frequency has no effect on the receiver output. 

The stability of the Megahertz section is determined by the ] MHz reference 
oscillator. This crystal oscillator can be replaced by an external 1 MHz source og 
of even greater stability, if required. The following paragraphs describe the 


'Megahertz! tunings in more detail. 


Signal Loop (Fig. 3) 


7. This loop comprises the r.f. input stage, the first mixer, the first v.f.o. 
and the 40 MHz band-pass filter. Incoming r.f.signals between 0.98 MHz and 

30 MHz are amplified and fed to the first mixer, together with an output from 

the first v.f.o. This produces a frequency spectrum (first i.f.) centred on 40 

MHz with a bandwidth of £650 kHz at the output from the 40 MHz band-pass filter. 

This 1 MHz spectrum contains the wanted signal together with other, unwanted 

signals. 


8. The first v.f.o. can be tuned by the Megahertz (MHZ) control over the 

range 41.5 MHz (setting 01) to 69.5 MHz (setting 29). At each setting 
there will be a particular 1 MHz spectrum within the 0.98 to 30 MHz signal range 
which will produce an output from the first mixer which can pass through the 40 
MHz band-pass filter. Thus, by tuning the first v.f.o. the entire signal range 
of 0.98 to 30 MHz can be selected in discrete 1 MHz steps without mechanical : 
band switching. It should be noted that the passband of the 40 MHz filter exceeds 
1 MHz by a tolerance of £150 kHz. This wiil be referredtolater. A separate 
29-channel oscillator unit can be supplied which replaces the first v.f.o., thus 
providing remotely controlled 'megahertz' tuning. & 


Harmonic Mixer Loop 


0 This laag cromorinzes the 1 KITT spat 
ve A215 1200p COimprises tr L 


the harmonic mixer and the 37.5 MHz band-pass filter. The 1 MHz 
oscillator drives the harmonic generator which produces a wide range of harmonics 
of the 1 MHz crystal. An output from the first v.f.o. is applied to the harmonic 
mixer together with all the harmonics (up to the 32nd) of the 1 MHz crystal. 
10. The output of the harmonic mixer is a band-pass filter with a pass-band 
of plus or minus 150 kHz centred on 37.5 MHz. Thus, whatever the 
setting of the first v.f.o. tuning, an output is obtained only when the first v.f.o. 
frequency minus a harmonic of 1 MHz crystal produces 37.5 MHz. This occurs 
at discrete 1 MHz steps in the first v.f.o. tuning range, therefore the Megahertz 
tuning control must always be set in 1 MHz steps. 


ll. It will be noted that the passband of the 37.5 MHz filter is the same 
{+150 kHz) as the tolerance in the 40 MHz band-pass filter. This is 

the permitted allowance for first v.f.o. drift or tuning error, from which it is 

evident that the setting of the Megahertz tuning control is not critical. The control 

should, however, always be set to the point of maximum receiver noise, thus 

ensuring that the mixer output frequencies are centred in their respective filter 

passbands. 
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Second Mixer 


id, The signal loop and the harmonic mixer loop are brought together in 
the second mixer where the 37.5 MHz is subtracted from the 1 MHz 
spectrum (39.5 MHz to 40.5 MHz) of the signal loop, The resultant output 
(2nd i.f.) is a 1 MHz spectrum covering the range 2 MHz to 3 MHz. This is 
amplified, filtered to a more exact 1 MHz bandwidth, and applied to the third 
mixer, where, by means of the second v.f.o. the 'Kilohertz' tuning is per- 
formed. Numerical examples of 'Megahertz' tuning are given in the next para- 


graph. 


Examples of Megahertz Tuning 


13. TABLE 1 
(1} MHZ control set to......... - Lehane ee wad Ss MAS 
Signal Loop MHz Harmonic Loop MHz 
VFO -1!1 45.5 VFO -1 45.5 
Signal 5to6 Harmonic (8) 8.0 
Frequency Pa 
Ist i.f. 39.5to 40,5 Mixer Output 37.5 
2nd Mixer 


2nd J. F. = 2 to 3 MHz 


(2) MHZ control set fu... .25.5560k ise da ee taau ees 29 MHz 

Signal Loop MHz Harmonic Loop MHz 

VFO -1 69. 5 VFO-1 69.5 

Signal 29 to 30 Harmonic (32) - 32,0 

Frequency , 

Ist i. f. 39.5to40.5 Mixer Output 37.5 
2nd Mixer 


KILOHERTZ TUNING 


Third Mixer and Second V.F. 0. 


14, The 2 to 3 MHz second i.f. spectrum contains the wanted signal. 
This signal frequency is precisely tuned in the third mixer stage 
by the second v.f.o. (KHZ tuning) which has a tuning range of 3.6 to 4.6 
MHz. This second v.f.o. output is mixed with the second i.f. and the dif- 
ference frequency of 1.6 MHz becomes the third intermediate frequency. 
Thus. the third mixer and second v.f.o. may be regarded as an interpola- 
tion receiver operating over the range 2 to 3 MHz. For optimum stability 
the second v.f.o. may be replaced by an external frequency synthesizer or 
controlled by an automatic frequency stabilizer such as the "Racalator". 
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Frequency Inversion ( 


15. it shouid be noted that the 1 MHz spectrum in the antenna circuit is 
transferred and inverted to a 3 to 2 MHz spectrum in the second i.i. @ 
stage. For example a 15.45 MHz signal becomes 2.55 MHz inthe secondi.f. «+ 


stage, anda 15.75 MHz r.f. signal becomes 2.25 MHz. This inversion is of no 
significance to the user unless the design or suitability of an 1.f. adaptor or 
synthe sizer is under consideration. The inversion arises because the first 
v.f.o. frequency is above the signal frequency whereas the harmonic mixer 
output (37.5 MHz) is below the first i.f. A frequency from the harmonic mixer 
which is higher than the first i.f. cannot be employed as it would require for 

its generation a harmonic of zero order when tuned to the 2 to 3 MHz signal 
band. (Ist V.F.O. tuned to 42.5 MHz}. 


Calibration 
16. The setting accuracy of the kilohertz tuning control can be checked 

at 100 kHz intervals by means of a calibrator circuit when the system ( 
switch is set to CAL. The calibrator circuit generates a 100 kHz fundamental . 


obtained from a divider circuit driven by the 1 MHz crystal reference source. 
The 100 kHz is fed to the third mixer where the harmonics beat with the second 
v.f.o. frequency. The kHz control is set to indicate a multiple of 100 kHz and 
the CAL-FINE TUNE control on the front panel is then adjusted to shift the 2nd 
v.f.o. frequency which produces a zero beat frequency in the phones. 


17, The CAL-FINE TUNE control is a variable resistor which adjusts 
the bias on a varactor diode in the second v.f.o. tuned-circuit. This 
control can also be used to make fine adjustments of signal tuning when, for @ 


example, the main tuning controls are locked. The frequency range of the fine 
tune adjustment varies over the kilohertz tuning range but should be not less 
than 2 Lie 


Oo Kalas 


L.¥. Adaptor Unit 


18. To receive frequencies lower than 0.98 MHz an external Lf. 
adaptor is required, the output from which is a 1 MHz spectrum f 
in the band 2 to 3 MHz. This signal spectrum is fed into the second i.f. stage 
in lieu of the spectrum from the second mixer. When the l.f. adaptor is in 
use the receiver r.f. stage, first v.f.0., first mixer and harmonic mixer are 
not required and the h.t. supply to these stages is disconnected. Terminals 
on the rear panel of the receiver provide h.t. and a.g.c. connections for an 


l.f, adaptor unit. The h.t. and a,g.c, are automatically switched through to 
the 1.f. adaptor when the receiver MHZ tuning control is set to '00'.- 


Panoramic Adaptor Unit 


19. The 2 to 3 MHz second i.f. spectrum can be displayed on a panor- 
amic adaptor unit, thus permitting visual display of the activity in 

any selected 1 MHz band of signals between 980 kHz and 30 MHz. (Down to 

3 kHz if the 1.f. Adaptor RA. 337 is connected}. The signal input to the Pan. 
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Adaptor is taken from the coaxial outlet PAN at the rear of the receiver. The 
-16V and -24V power supplies for the Pan. Adaptor may be obtained from the 
RA. 1217 receiver via the appropriate pins on the 12-way outlet. 


Dial Settings 


Megahertz control set toindicate  ....... Siecle wee ete ED 
Kilohertz control set to indicate = = = .......4. eee sase’ etieueieve 480 
Signal Loop MHz 
VFO -1 Tuning (MHZ) setto  ...... blaeies Leeee 2S 
VFO -.1 Frequency (40.5 +15) a aac ui de hel daarkitat arte 55.5 
ist i.f. spectrum (55.5 minus 15 to 16) ..-... ee eee ee eee 39.5 to 
40,5 


Wanted signal within the spectrum is 
55.5 minus 15.48 BB ee Seated beats 2. 40.02 


Harmonic Mixer Loop 


VFO -lfrequency  — — — — —§ «aeseueseeeee eee 55615 

VFO - 1 minus 18th harmonic of 1 MHZ 1.02.22 cse ens enes 37.5 
znd Mixer 

Ist i.f, spectrum minus 37.5 MHz 

provides 2nd i.f. Baise ve tates ae ieene ete . 2to3 

Wanted signal within the 2nd i. f. 

spectrum is 40,02 minus 37.5 MHz wd hed wveceae aa dee Be 


3rd Mixer and 2nd VFO 


VFO - 2 tuning (KHZ) set to 480 which 
tunes VFO - 2 to required setting 


Gesricty eae i euntaskdeutmee 
3rd i.f. is (4.12 minus 2,52) whichis  ........ ee eae da G 


rt = ra. OT a ‘eee 


mn = Seer Crea 
LVWU KRO14 1.2L. WOVE TrLler 
ee eee 


Converter oscillator (1. 7 MHz) minus 


Sed ist ClwGMHZ): ~ ~~ se ew eebsaneus eeeae 100 kHz 
455 kHzi.f. Converter 
1.6 MHz minus converter osc. 
(1.145 MHz) ee re ee ....-455 kHz 
4.5 
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FINALL F. STAGES ( 


20, | The final intermediate frequency used within the receiver is 1.6 MHz. 
Four amplifiers at this frequency provide the greater part of the @ 

receiver gain. Crystal band-pass filters are included to provide the requisite 

lectivity. An additional intermediate frequency is available for external use . 
with ancillary equipment such as an i.s.b. adaptor, f.s.k. converter, etc. The 
particular external frequency available (either 100 kHz or 455 kHz) is dependent 
upon the type of i.f. module fitted to the receiver and should be specified by the 
purchaser. (Refer aiso to para. 32). 


A.G,C, CIRCUITS 


Zi. A.G.C. is obtained by detecting an output from the 1.6 Muz ivf. 


Three time- constants are available, selected by the System Switch. 
An interconnection via the I. F. Bandwidth switch ensures that the short time- 


constant is not operative whenever the ].F. Bandwidth switch is set to either 


0.2 or 1.2 kHz. If the System ewitch is set to A.G.C. SH (short) the Band- 


go 


width switch inserts A.G.C. medium time-constant whenever either of these 
narrow bandwidths are selected. The receiver gain can be controlled from an 
external a.g.c. source such as a companion diversity receiver, or an i. s.b. 


R. F. GAIN Control 


22. In the MAN position of the System switch the a.g.c. line is dis- 

connected from the a.g.c. source and a manually controlled bias @ 
derived from -16V via the R.F. GAIN controlis substituted. In all other 
settings of the System switch the R.F. GAIN control has no function 


DETECTOR AND B. F. 0. CIRCUITS 
Detector Circuits 


23. The detector circuit 


(a2) As a product detector in all positions of the B.F.O. switch 


(b} As ana.m, demodulator in the A.M. position of the B.F.O. 
switch, 
24, Product Detector. The output from the i.f, amplifier stage is fed 
Ef A TS 


to the product detector together with one of the following frequencies: 
Sependent upon the setting of the B. F.O. switch. 


(a) 1601.5 kHz (B. F.O. switch at L.S.B.) 

(b) 1598.5 kHz (B. F.O. switch at u.S.B.) °* 
(c}° A 1.6 MHz frequency which is variable by 
means of the B. F.O. TUNE control. 

(B.F.0O. switch at +6 through -6). 
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25, A.M, Detector. Inthe A.M, position of the B, F.O. switch the 
1.6 MHz i.f. signal is demodulated. The B.F,O. frequencies 
referred to in the previous paragraph are switched out. 


B, F, O. Circuits 


26. cw (Al) Reception, The local heterodyne oscillator provides a 
600 kHz nominal frequency which can be varied through a range 
of plus or minus : kHz by suitable combinations of the switch settings +6 to 


-6, and variable adjustment of the B. F, O. TUNE control. 


B. F. O. Circuits 


27. The variable 600 kHz output is fed via a buffer amplifier to a mixer 

on the detector board in.the i.f. module. A fixed frequency of 1 MHz 
from a crystal oscillator (the same source as that which drives the harmonic 
generator) is supplied to the same mixer. The combined output at 1.6 MHz 
(plus or minus any variation applied to the 600 kHz via the B. F.O. TUNE con- 
trol) is supplied to the product detector stage to heterodyne the 1. 6 MHz inter- 
mediate frequency. s 


28. Singie-Sideband Reception, The positions L.S.B. and U.S. B. on 


the B. F. O. switch provide electronic switching of two oscillator 
frequencies on the detector board. In the L.S.B. setting a crystal controlled 
frequency of 1601. 5 kHz is generated. This is fed to the product detector stage 
to serve as a stable inserted carrier 1.5 kHz above the 1.6 MHz i.f. thus per- 
mitting lower sideband reception. In the U.S. B. setting of the B. F.O. switch 
a 1598. 5 kHz crystal is substituted in the oscillator circuit which then pr ovides 
carrier insertion 1.5 kHz below the l.6 MHz i.f. thus facilitating upper side~ 
band reception. The 3 kHz i.f. bandwidth setting should be used so that the in- 
serted carrier is placed at one edge of the filter thus allowing the required 
sideband to occupy the whole of the passband. 


29. It may be noted that the mixer to the 1 MHz and 600 kHz frequencies 
(para. 27) becomes an amplifier when the B, F, O. switch is set to 

L.S.B. or U.S.B. The 600 kHz b.f.o. is switched off, thus there is no vari- 

able b.f.o. facility available when the L.S,B, or U.S.B. positions are selected. 


AUDIO STAGES 


30. The output from the a.m, detector or the product detector is fed 

via a buffer stage to an audio amplifier board located on the 
underside of the receiver. The standard amplifier supplies the following 
outputs. 

(2) 1 mW in 600 ohms for line use, 

(b) 10 mW into 600 ohms. 

{c} 10 mW in 600Mto the headphones outlet on the front panei 


laval af the 1 mW outou is adiu ested he tha pr 
os <A 4 2 244 a le fe t ac beatae J at he he wy 


The 10 mW output level is adjusted by the vagiabic A..F. GAIN control, To 
special order an audio amplifier is ee which provides outputs of one 
watt and one milliwatt. Refer to the Preface at the beginning of Chapter 1, 


LF, CONVERTERS 


31, Two alternative types of converter board are available for fitting 
into the i.f. moduie. The particular type fitted is determined 
whether the intermediate frequency output is required to be 100 kHz or 455 kHz. 
32, The 1. 6 MHz intermediate frequency is supplied to the converter 
board where it is mixed with the output from a crystal controlled 
oscillator, the difference frequency is the required final i.f. Thue if the final 
i.f. is to be 100 kHz the converter oscillator crystal is required to be l. 7 MHz. 
For ani.f. of 455 kHz a crystal frequency of 1.145 MHz is required. These 


crystal frequencies can ba injected from an external source such as a synthesizer 


et ff MeliLwlics BRE see esl Gk SAS sees SES Se ae ae SYM oi . 


When an external source is employed the internal crystal should be removed. 


POWER SUPPLY MODULE 


33. The standard power module Type PU. 1153 is a plug-in unit which 
can operate from either a.c. or d.c. supplies. It provides outputs 

at -16V (regulated) and 20 to 24V nominal (unregulated) capable of supplying the 

peter a eA wees ae nf than we ee oe atc me et TE weer seme be 
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adaptor, i.s.b. adaptor ete. Refer to the Technical Specification at the front 
of this handbook for performance data. 


34, The A.C. /D.C,. and Voitage Selector switched must be correctly 

set before operating the receiver, as instructed in Chapter 2. Two 
fuses are provided; the 250 mA fuse protects the input when an a.c. supply is 
inuse. The h.t. fuse, which is in circuit with both a.c. and d.c. power inputs, 
protects the -16V and -24V outputs. 


35. The receiver has no independent power awitch. The input to the - 
power supply is connected via a pair of microswitches which are 
actuated when the System switch is moved from the OFF position. 
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1. The advice in this chapter provides a simple test procedure which 

will assist the location of an elementary fault. It is assumed that 
the only instrument available is a universal testmeter, and that the receiver 
is not connected to a synthesizer, 1.£. adaptor or other external unit. If the 
fault cannot be located it will be necessary to refer to the more detailed test 
procedures described in the RA. 1217 maintenance handbook, 


PRELIMINARY CHECKS 


2. if the receiver is newly installed check the following items: 


(a) AC/DC selector switch correctly set. (rear panel). 
(b) 2nd V.F.O. switch set to INT (front panel). 
(c) MHz tuning control not set to '00' 
(d) Power connection: Note that the polarity of a d.c. supply 
must be correct. (Refer to Chapter 2}. 
(e) Antenna connected 
INITIAL FAULT LOCATION PROCEDURE 
Controls . 
3, Set the receiver as follows and check for signals or noise. 
(1) System switch to MAN 
(2) DET-BFO switch to A.M, 
(3) Meter switch to R. F. 
(4) A. F,. GAIN to maximum (clockwise) 
(5) I.F. BW switch to 3 kHz 
(6) R, F. GAIN to maximum (clockwise). 
(7) AE ATT control to the MINIMUM position (MIN} 
(8) R.F. RANGE switch to 'WB'. 
(9) Ensure that the MHz tuning control is not set to '00' 
4. The most useful indication in elementary fault diagnosis is 


. receiver noise, or 'mush'. The controls should be set as listed 
in paragraph 3 and the receiver tuned over a suitable portion of the h. f. 
band. At each step of the MHz tuning control make a fine adjustment and 
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listen for a rise in receiver noise level. If no noise can be heard, check 
that the phones are serviceable and, if possible, listen at an alternative 
audio outlet as well as at the phones jack socket. 


POWER CHECK 


5. If the receiver appears dead (no noise) and the dial lights are 
not illuminated, check the h.t. voltage in the receiver as follows: 


(1) Connect the testmeter (30 volt d.c. range, or higher) 
to the terminal 'RF.HT' on terminal block TB! at the 
rear of the receiver. The reading should be -16 volts 
relative to chassis. If no reading is obtained at this 
point it is probable that a fault exists in the power unit 
er power supply. If connected to ad.c. supply check 
that the polarity of the connections is correct. (Refer 
to Chapter 2), 


IF. MODULE CHECK 


6. If noise can be heard, vary the Setting of the I. F. BW switch. 
A change of noise level at each switch movement indicates that 
the i.f. module is serviceable. 


7. If no noise is heard, switch on the b.f.o. (DET-BFO switch to _ 
+3 or -3 kHz). The meter (R.F. position} should show a reading 
and b.f.e. neise should be heard. If a meter reading is obtained but no noise 


is heard, the fault may be in the detector board of the i.f. module, or in the 
audio amplifier and its connections. If b.f.o. noise is heard the fault may be 
in the i.f. amplifier etapes. of the i.f. module, or in various stages of the re- 


a Rear nT SE ON n jaslonah aia gio antuend chrecle 
ceiver prior to the i.f. module. Carry out a front end check. 


FRONT END CHECK 


8. Set the DET-BFO switch to A.M. Listen intently and slowly rotate 
the MHz tuning control. If a very slight rise in noise level can be 

heard as the MHz tuning passes through each resonant point it suggests that 

the 37.5 MHz loop is functioning and therefore the fault is more likely to be 

in the antenna circuit. R.F. Module or lst Mixer. Make the check in the 

WB setting of the R. FF. RANGE switch as well as in the tuned antenna con- 

dition (adjust RF TUNE control). Thoroughly check all front end connections 

as follows: 


(1) Check antenna. 

(2) Check continuity through the 500 mA fuselink in the R. F. 
Module. 

(3) Check that the antenna spark gap is not short circuited. 

(4) Check the flying lead connections between the R. F. Module 


and the lst Mixer, and between lst VFO and Ist Mixer. 


ae 


9. If, when tuning the MHz control as described in the previous 
paragraph, no noise can be heard, the lst VFO or its connectio 

may be faulty. Check connections from Ist V.F.O, to lst Mixer and 37. ae MHz 

Generator at the bracket on the wnderside of the main chassis. 


10. On the terminal block TBI at the rear of the receiver connect the 
terminal HT RF to the terminal HT LF. If the receiver then func- 
fions correctly the microswitch 1SB (Fig. 16, Fig. 18) should be checked. 


1 MHz Check 


1k, Set the System switch to CAL and tune the KHz control to the 100 
EUs esdibration check fre equencies. lf the calibration whistle is 


heard at each point it indicates that the 1 MHz oscillator is functioning. 

If no calibration whistles are heard, turn the System switch to CHECK BFO 

and set the DET-BFO switch to +6, +3, -3 and -6 kHz in turn. If, again, no 

heterodyne whistles are heard, it indicates a fauity 1 MHz crystal oscillator. 

Check that the crystal is correctly ited in the upper deck of the 37.5 MHz 

Generator Module. 

A.G.C, FAULT 

12, If the receiver operates satisfactorily with manual r.f. gain con- 
trol (System switch to MAN) but overloads on strong signals in the 

a.g.c. settings of the System Switch check as follows: 


(2) Tune the receiver to a strong signal. Set the System 

switch to AGC Med and the Meter switch to R. F. If 
the meter indicates a reading appreciably preater than 
1 microvolt the a.g.c. board in the I, F, Module is 
serviceable. If no reading is obtained the fault is 
probably in the I, F, Module. 


2} if the meter reading is satisfactory, connect the test 
meter negative lead to the terminal AGC RF on the rear - 
panel (positive lead to chassis). As the receiver is 
tuned through a powentp! signal the a.g.c. level should 
change from -4V (weak signal) to approximately 0 volts 
(strong signal). If no reading is obtained check the 
microswitch ISA adjacent to the MHz tuning. shaft. 


(Fig. 16 Fig. 18) 


— 


NOTE: The levels quoted in para. 12, cannot be given exactly 
because the level of a strong signal is not defined. 
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NOTE: The screened and coaxial cables carry numbered marker sleeves. 


Type or 


Colour Frora To Fe aoe From Te 

i Coaxial SKT12 SKT10 (Al) Violet (orange sleeve} Audio Amp, (6) SKTS (1/2) 

2 Coaxial SKT13 SKT10 (A3) Violet {orange sleeve) SKTS8 (1/2) SKT lo (8) 

3 Coaxial SKT15 SKTT {Al} Violet (yellow sleeve) PL2 (4) SKT10 (3) 

4 Coaxial SKT16 SKT9 [1} Violet Control Board (R2) SEZR (5) 

5 Coaxial SKT17 SKT9 (43) Violet 18D SE2R (5) 

6 Coaxial SKTI? SKF1 (9) Violet isp R7 

? Coaxial SKPT (A4) SKT8 (Ad) Violet R? SKT9 (3) 

g Coaxial SKT8 (AL) FL Violet (blue sleeve) SKTO/5 H. fF. Filter Board 

9 Coaxial SKF8 {A3) SKT9 (A2) Violet SKT9/5 SKT1 (17) 
Goaxial SKTS {A2) SKT10 (A3} Violet (red sleeve) SKT 1/2 let I. F, Amp. (2) 
Coaxial SKTT (A3) SKT4 Violet (red sleeve) Ist IL F. Amp. (2) PL (2) 
Coaxial SKT7 (A2) SKT6 Violet (black sleeve) SEZR(10/11) | SKT9 (4) 
Coaxial SKT9 (Al} SKT1 Violet (blue sleeve) iSB SKT1 (17) 
Coaxial SKT9 (A4) PL3 Violet SKT9 (3) PL2 (lj : 
Sereened iSA SETI (29) Black/ Orange SE1R (5) SKTI (16) 
Screened RF. AGG 1SA Black/Green SE1R {4) 2RVv2 
Screened 1sA SKTI (28) Green/Grey 15B SE2R (6-9) 
Screened isa | SKT11 {L) Black/White SKT 1 (15) SE1R (7+11) 
Screened SKT 1 (26) SKT11 (H) Grey/ White SE3F SB1F (9) 
Screened SKT1 (24) SEIF (4) Blue /Orange Control Board D3-D4 Meter Switch SF 
Screened SKT1 (34) 1S.A Not Used ; 
Screened SKT11 (21) SA2ZF (1/2) Red/ Blue Control Board D1-D2 Meter Switch SF 
Screened S5SA2F Ye SELF (3) Blue / White Control Board (R3) Meter Switch SF 
Coaxial SAZR 1-5 SEIF (2) Blue/ White SKT11 (K) 1SB 
Screened SA2F 1-3 SKT1 (20) Blue/ White 1SB SKTI (18) 
Screened S¥ (RF} SKTI1 (35) Red/Green SKT10 (5) isD 
Screened ILP1 | ILP2 Green/ White SKT 10 (4) isp 
Screened ILP1 | 1LP3 Green/ Blue SKT10 (1) IRV3 (Slider) 
Screened IRV2 | PL2 Red/ White SKT11 (G) R.F. Module 
Screened ILP2 | PL2 {10} Violet (white sleeve! SKT11 (E) Audio Amp.(6) 
Screened ZRV3 | Andio Amp, (1) Red/ Orange SKTI (5) SBIR (7) 
Screened 2RV1 ! Audio Amp. (7} Green/Blue SKTi(6) B.F.O. Arop.(1} 
Screened JKT: R8 Blue SKT1 (11) SB1F (11) 
Screened irl | Control Board Orange SKT1 (12) SBIP (10) 
Screened SKTI (7) 2Rvi Red/ Blue R.F. Module -16V H. T. Filter Board (cl) 
Screened SKT1 (13) B.F.O. Amp. (5) Green R.F, Module H.T. Filter Board 4RVI 
Screened SKT1 (31) SHZR {7) Brown/ Grey PL2 (7) SKTL1 (F) 
Violet (red sleeve) Ist LF) Amp.(2) R6é Violet (Blue sleeve) SKT7 (1/2) H. T. Filter Board. 
Violet (orange sieeve) SKF1 (37) PL2 (3) Screened 1IRV2 1LP3 
Not Used. Brown/Grey SA4F4 SKT1 {19} 


’ 


| 
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REPAIR DATA 


IMPORTANT NOTICE 


1. When soldering certain types of coil assembly to the printed 

circuit board, the heat can cause serious distortion of the coil 
former. The types of coil most liable to this distortion are those wound on 
a "Neosid" former, and the following precautions must be observed with 


these particular coils. 


(1) Remove the adjustable core from the replacement 
coil assembly. 


(2) Insert a brass 'dummy core’ which acts as a heat 
shunt during the soldering operation. 


(3) When soldering is completed, remove the brass 
heat shunt and insert the normal core. 


HEAT SHUNT 


The illustration below, shows the data required to make a 
suitable -heat shunt for the above operation (4 mm core). 


Thread: diameter: 4mm 


| pitch: 0. 5mm 
rea tai = an 


P j — diameter 
| 


3 


| 3" = 4.8mm 
| 16 
: aT = 20. 6mm 
[yan = 
8 1 = 35mm 
Material; Brass 
2253 


RA. 1217/RA. 1218/RA. 217 


The procedure is recommended for all coil soldering ~ 
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TEGHNICAL SPECIFICATION 


Frequency Range: 


Modes of Reception: 


Tuning: 


Resetting Accuracy: 


Calibration Accuracy: 


Calibration: 


Frequency Stability: 


Antenna Input: 


Sensitivity: 


RA.1217 


1 to 30 MHz 


D.S.B. M.C.W., C.W., S.S.B. (U.S.B. or 
L.S.B.) 


Digital presentation in units of kilohertz/ 
second with interpolation calibration at 200 
Hz intervals. 


+200 Hz 


+500 Hz (when calibrated to nearest 100 kHz 
checkpoint) 


A 100 kHz signal, derived from the 1 MHz 
standard crysta] oscillator having an accuracy 
of 5 parts in 10° , provides check points at 
100 kHz intervals. 


{a) +50 Hz over an eight hour period at 
constant ambient temperature and 
humidity after 2 hours from switching on. 


(b) Better than 50 Hz per degree Centigrade 
at constant humidity after 2 hours from 
switching on. 


{a) Nominal impedance 75 ohms unbalanced 


Ry ‘Wyre lL. -, Pe ee | eS UR Seana Seem Bs Wein 
yey Wemevaiu, FC LUILE UU Lil LLVe aUluifiatilairy 
selected bands: 


(i) 1 to 2 MHz 
(ii) 2to4 MHz 
(iii) 4to 8 MHz 
(iv) 8 to 16 MHz 
iv) 16 to 30 MHz 


In 3 kHz bandwidth: 


{a) C.W., S.S.B: 1 pV for 15 dB signal/ 
noise ratio. 


(b} M.C.W., D.S.B: 30% modulated at 400 
Hz:3 pV for 15 dB 
signal/noise ratio. 


Page |] 
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Power Supplies: 


——, 


Power Consumption: 


Dimensions: 


Weight: 


Environmental Conditions: 


Construction: 


(. RA. 1217 


(m) - -6 volts output 

(n} Diversity A.G.C. 

(o) Muting Contact 

(p) L.F. Adaptor h.t. 
(q) L.F. Adaptor a.g.c. 


Alternative power units are available as 
follows: 


(a) 100-125 or 200-250V, 45-400 Hz, a.c. 
Single phase; or 21-27V d.c. positive 
earth, 

(b) 9-15V or18-30V d.c. positive or 
n egative earth. 


40VA approx. (with one-watt audio amplifier) 


High Wide Deep 
3,5in. x 19 in. x 16% in. 
(8.9 cm) (48.25 cm) (41. 9 cm) 
31 1b. (14.2 kg) approximately. 


The equipment is, designed to meet certain 
of the requirements of specification DEF 133 


L2, operating within the ambient temperature 
range of: 
° 
Storage -40 ¢ to + 70% 


Operation -5°o to + 55% 


The unit is of modular construction. 
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aie) 
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Overall A. F. Distortion: 


Overall A. F. Response: 


Meter Indication: 


RA. 1217 


(a) Time constants (nominal): 

Charge Discharge 
Short 10 mS 20 mS 
Medium 50 mS 250 mS 
Long 50 mS 43 


(b) Output change: 

An increase in input of 85dB above 2 microvolts 
will produce a change in output level of less 
than 4 dB. 


(a) Variable: + 3 kHz centred on +6, +3, 90, 
-3 and -6kHz with respect to i.f. centre 
frequency. 


(b) Fixed: +1.5 kHz (USB/ LSB) crystal 
controlled. 


(a) Headphone jack on front panel: 10 mW 
nominal in 6002. 


(b) 10 mW in 600M at rear terminals. An 
alternative version providing one watt 
into 15 ohms for an external loudspeaker 
is available to special order. 


(c) mW in 6009 'line' outlet. The preset 
level is independent of the A. F. Gain 
control setting. 


With a selectivity handpass of 13 kHz the 
audio frequency output level from 100 Hz to 
6000 He. will not very more than 4dB from 
peak response. 


(a) R.F. Levels. 


(b) A.F. level to line. 
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External Connections: 


level /R.F. level) 
Frequency Readout - In-line Digital @ 
'Megahertz' Tuning 

'Kilohertz, Tuning 

System Switch 
DET/B.F.0. Mode 

B.F,O, Tuning 

R.F./1.F. Gain 

A.F. Gain 

A.F. Line Level 
R.F. Tune rox 
R.F. Bandswitch 

Tuning Locks 

Dimmer {scale illumination) 

Calibrate - Fine Tune 

Bandwidth Switch 

R.F. Attenuator & 

2nd V.F.C. INT/EXT switch 

Antenna Input 

I.F. Outputs 
A.F. Line Output 

External L.S. Output { 

2nd V.F.O. Output 

2nd F.V.0. Input 

1 MHz Output 

1 MHz Input 

1.7 MHz input/output 

L.F. Adaptor Input 


Ave. Supply input 
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Selectivity: Three i.f. bandwidths fitted as standard, 
although positions available for up to five 


filters. 
Standard Filters: @ 
3 dB Bandwidth 6/60 dB Shape Factor 
& kHz 1: 4 
3 kHz 1:4 
200 Hz Lt: 10 
Additional Filters Available: 
13 kHz i:4 
i,2 kHz 1:4 
500 Hz 1: 10 
Cross Modulation: For a wanted signal of level up to 1 mV and 


with appropriate use of Aerial Attenuator 
(AE ATT) control, an interfering signal 
20 kHz removed and modulated 30% must 
have a level greater than 45 dB above that 
of the wanted signal to produce a cross 
modulation of 3%. The ratio of wanted to 
unwanted signal level is improved at the 
rate of 2 dB for each one percent up to 

10 percent off tune. 


Intermodulation: Better than 80 dB on 1 microvolt for inter- 
fering signals at least 10% removed from the @ 
wanted signal. 


Hy 
q 
Hi 
~ 


and with appropriate use of the Aerial 
Attenuator (AE ATT control) an interfering 
signal 20 kHz removed must have a level 

56 dB greater than the wanted signal to re- 
duce the signal by 3 dB. The ratio of wanted 
to unwanted signal level is improved at the 
rate of 2 dB per one percent up to 10% off tune. 


Blocking: 


aiueia ofow : 
evels of wanted signal up to 1 mV, 


Spurious Response to (a) External signal less than 10% off tune 
External Signals (Image, etc): shall be greater than plus 60 dB rela- 
tive to 1 microvolt to produce a spur- 
jous signal equivalent to 1 microyvolt. 


(b) With tuned aerial (antenna) external 
signals more than 10% off tune shall 
be greater than plus 80 dB relative 
to 1 microvolt to produce a spurious 
signal equivalent to 1 microvolt. 
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CHAPTER 2 


1. The following items of test equipment are required for the 


procedures in Chapter 3 and 4. 


™ OF ne 


1 
R. ain wiptica AWeAIS 2 OL 


NOTE: A good quality signal generator, with a frequency 
range up to 8 MHz and a source impedance of 
75 ohms is suitable for many of the tests, but to 
meet all requirements two signal generators of 
the following specification are required: 


Frequency Range 
Output Impedance 


10 kHz to 70 MHz 
75 ohms ; 


A.M. Modulation distortion less than 10% 
Example: Marconi TF. 144H, with 50 to 75 ohms adaptor 
and 20 dB pad for each instrument. 


Multimeter AC/DC 
Sensitivity 
Range 
Accuracy 
Example 


Electronic Voltmeter (RF Voltmeter) 
Input impedance 
Range (0 dB = 0.775 volts) 
Frequency Range 
Example 


Electronic Voltmeter (L. F.) 


Input Impedance 
Range (0 dB = 0. 775 volts} 
Example 


Digital Frequency Meter (Counter) 


Frequency Range 
Accuracy 


Example 


d 
> 
fond 
ie] 
ro] 
~J 


20 000 ohms/volt 
0 to 300 volts 

2% of full scale 
AVO Model 8 


Not less than 1 megohm 
Minus 50 dB to plus 10 dB 


Airmec Type 301 


Not less than 1 megohm 
Minus 50 dB to plus 10 dB 
Advance Advac VM77 


1 Hz to 70 MHz 
Internal reference frequency 
1 part in 16° plus or minus 
i count, 


Racal Type SA.550 with probe 


for high input impedance. 
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Output Power Meter 


Frequency Range 
Input Impedance 
Example 


100 Hz to 6000 Hz 
15 ohms and 600 ohms 
Marconi TF. 893A 


Woise Generator 


Oscilloscope 


Frequency Range 0 to 30 MHz with dual 


trace. 


Example Tektronix 545A 


Waveform Analyzer 


Frequency Range 100 Hz to 10 kiiz; capable 
of measuring to 40 dB minimum. 


Example - Wayne Kerr A321 


Audio Signal Generator 


Frequency Range 100 Hz to 8000 Hz 
Example Advance Type J2 


Telephone Headset 600 ohm impedance 


Tools 
GO. o., we: btn rh AT te c . Aania 
opanners: {inch Ar (o. 5mm) ana 10/54 UNF Hex. 
Screwdrivers: Various 


Hexagonal wrench (Allen keys): various sizes 
Soldering iron. 


Terminating Resistors 


100 ohms + watt 
75 ohms 4+ watt 
330 ohms + watt 
27 ohms ; watt 


Required when soldering certain coil assemblies 
to the printed circuit board. Refer to the next page 
for details. 


Handbook Guide 


This Volume contains detailed information for 
maintenance purposes. It is assumed that the 
user also has a copy of the RA.1217 Operators 
Manual,to which reference should be made for 
general information concerning installation, 


operation, and technical principles. 


Variants 


Chapters 1] to 8 of this Volume refer to the basic 
RA.1217 receiver. Details of any variant models 
will be given in appendices, which will be inserted 
immediately prior.to the illustrations at the rear 
of the handbook. 
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REPLACEMENT MODULES 


CHAPTER 8 


2 oe ee ee 


UUN LENT 


SUB-ASSEMBLIES 
MAIN GHASSIS ITEMS 
AUDIO AMPLIFIER 
R.F. MODULE 
FIRST MIXER AND 40 MHZ FILTER 
SECOND MIXER 
THIRD MIXER 
FIRST V.F.9. 
SECOND V.F.0O., 


37.5 MHZ GENERATOR 
1 MHZ AMP, OSC. AND CALIBRATOR 


B. F. O. 


IST I.F. AMPLIFIER UNIT 


@ MAIN I. F. MODULE 
POWER UNITS 
TYPE PU, 1153 


NOTE: Component vaiues are quoted as follows: 


RA. 1217 


si 


ohms 
kilohms 
megohms 


PT eo 


Vap ci 
No suffix 
Suffix 'p' 


Page 
B8- 1 
B8- 2 
&8- 3 
B- 7 
'8- 8 
8 - 12 
8 - 14 
8 - 16 
8 - 18 
8 - 20 
8 - 23 
8 - 26 
8 - 29 
8 - 31 
8B - 32 
8 - 40 
microfarads 


picofarads 


List of Components 
Volume 2 


REPIACEMENT MODULES AND ASSEMBLIES 


Table 1, below, lists the "“piug-in” modules which can be quickly 
fitted in the receiver and are therefore essential to a rapid 
service procedure. Table 2 on the next page lists the principal 
component board assemblies likely to be required in servicing the 
various modules. 


2. When ordering & replacement module please state the module title 
and the part number. When ordering a circuit board or sub- 
assembly please state the module in which the part is fitted, 
as well as the name of the item and the part number, as listed 
in Table 2. 

3. Always quote the receiver title (RA.1217A, RA.1217B etc) and the 
serial number. 

TABLE 1 
Module Assemblies 

Name Part Number 
R.F. Unit (see NOTE 2 below) CA .38538/A or B 
ist Mixer and 40 MHz Filter BA 28211 

end Mixer CA .30959 

3rd Mixer CA 635970 

lst VFO CA .28120 

2nd VFO CA .28101/B 


37.5 MHz Generator with 1 MHz Oscillator 


Amp and Calibrator ; CA .28276/B 
37.9 MHz Band-Pass Filter Unit BA .28192 
I.F. Module (455 khz output ) DA .38580/A 
I.F. Moduie (100 kHz output) DA .38580/B 
Power Unit PU.1153 CA £38640 

NOTE 1: Replacement printed circuit boards are listed in Table 2 


NOTE 2: 


RA.1217 


on the following page. Note that two types of i.f. converter 
boards are available (100 kHz and 455 kHz) and two types of 
audio amplifier board (10mW and l-watt). Ensure that the 
correct type is ordered as fitted to the receiver being serviced. 


R.F. Units 
R.F. Unit type CA.38538/A has soldered connections via pins on 
the side of the unit. R.F Unit type CA.38538/B is fitted with 


a Cannon multi-way connector. Type CA.38538/A is fitted in 
earlier versions of the RA.1217. 
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RF, Unit 


0-30 MHz Filter 

R.F. Range Coil & 
Switch Assy. 

R.F,. Amp Board 

Attenuator Switch Assy. 


end. Mixer 


Mixer Board 


Amplifier Board 


1 MHz Amp and Calibrator 


Complete Assembly 
1 MHz Amplifiers 


osc & Calibrator 


57-5 MHz Generator 


Complete Sub-Assembly 
Harmonic Gen. Board 
Harmonic Filter Assembly 
Harmonic Mixer Board 
37.5 MBs Amn. Rosrd 


ae fede CAT 


BFO (600 kHz ) 


Oscillator Board 
Amplifier Board 


I,F. Module 


T.F, Amp. Board 
H.T, Supply Filter 
Detector Board 
A.G.C, Board 


TABLE 2 


sub-Circuit Assemblies 


BA 28284 /B 


BA 52854 
BA £35836 
BA 637894 


BA £32850 


BA 30540 


ee PD 


BA 30542 


BA .50533 
AA 30539 
BA .28236 


BA .31466/B 


end. VFO 


Oscillator Board 
Amplifier Board 
Component Board 


BA £35808 
BA .35807 
AA .39599 


Power Unit Type PU.1153 (aAc/pe 


Component Board 


Audio Amp. Board 
1O mW. 


or 


Ll watt. 


Coritrol Board 


: 
aver I,F, Amp. Unit 


L 
Circuit Board 


Converter: 455 kHz 


BA 37949 


Osc. Board (455 kHz) BA.38568A 
Amp. Board (455 kHz) BA.34783A 


Converter: 100 kHz 


Osc. Board (100 kHz) BA.38568B 
Amp. Board (100 kHz) BA.34783B 
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NOTES 1: Components prefixed '1' are located in various parts of the 
chassis, but are not in any module. 


2: Components prefixed '@' are located in the Bandwidth and BFO 
switch assembly. 


3: Components prefixed '3' are located on the Meter Control Board. 
4: Components prefixed '4' are located on the H.T, Filter board. 


Siac Resistors 
1R1 not used 
1R2 not used 
1R3 not used 
1R4 1.2k Metal Oxide 5 906346 BElectrosil TR5 
1R5 680 Metal Oxide 5 910113 Electrosil TRH 
1R6 560 Metal oxide 5 907496 Electrosil TR5 
ikT 100 Metal Oxide 5 908276 Electrosil TR4 | 
1R8 100 Metal Oxide 5 907491 Electrosil TRS 
1Ro 330 Metal Oxide 5 908153 Electrosil TR5 
2Ri 390 Composition 0.1 aKe) 902503 Erie 15 
cCRe not used 
2R3 not used 
PRY 100 Metal Oxide 5 908276 Electrosii TRH 
2R5 not used 
RG not used 
RT 3.3k Metal Oxide 5 900991 Electrosii TRL 
3R1 4.9k Metal Oxide’ 5 906029 Electrosil TR5 
3R2 Pek Metal Oxide 5 - 906553 Electrosil TR5 
3R3 5 .6k Metal Oxide 5 906032 «= Blectrosil TR5 
Potentiometers = 
IRV1 not used 
RV2 ik Dimmer: preset ASw35811 
1RV3 500 Cal-Fine Tune: variable Reliance HEL 05-B0-5 
Style 2650/138 

PRVI =. 10k A..F, Level: preset 900615 Plessey MP 
2RV2 = 1k Ry ts GA DIR) eo no te ctarcee = BSW38716 
2RVS 10k AVF. Gada re: Abu Us BSW38716 
anv ok 'S' Meter Setting: Linear: 

preset 9086435 Plessey MP 
URVI 2. 2k AGC Sets Linear 9098365 Plessey MP 

Capacitors eee 
1¢cl .001 Ceramic 350 20 902122 Lemco 310K 
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Cet. Value Description Rat. Tol. Racal Manufacturer 


Ref. 4 Part No. 
MAIN CHASSIS ITEMS (continued ) 
Fig. 16 
Capacitors (contd 
volts 

1ce2 20.59 Variable B.F.O, Tune AD38584 
1¢3 Q.] Polyester 250 20 909428 Mullard c280AE/P1OOK 
ich 0.22 Ceramic 50 -20450 908338 T.C.C. CMLIO 
1¢5 0.2 Polyester 250 10 909847 Mullard Cc280AB/A100K 
1c6 not used 
LCT not used ; 
1c8 0.1 Polyester 250 20 909428 Mullard C280AE/P100K 
1cg 0.1 Polyester 250 20 909428 = =Mullard C280AR/P100K 
1¢clo 0.1 Polyester 250 20 909428 Mullard c280AE/P100K 
icll 0.2 Polyester 250 20 goghe8 = Mullard C280AE/P100K 
1ci2 500 Blectrolytiv 25 -204+50 900748 Hunts MEF37T 
1ci3, 10 Electrolytic 20 20 905399 ST... 4-72/LWA/4OIGA 
1c14 0022 Ceramic 450 20 902126 lemco 310K 
1015 -033 Polyester 150 5 908114 Wima Tropyfol M. 
1c16— oO] Polyester 250 20 909428 Mullard C280AE/P100K 
1C17 500 Electrolytic 25 -204+50 900743 Hunts MEPS7T 
2cl Qed Polyester 250 10 909847 Mullard C280AE/A100K 
2ce Refer to 1C2 in B,F.0. Assembly. Page 8 - 29. 
2C3 1 Electrolytic 40 -10+100 910952 Mullard C426 As/Gl 
41 foe Polyester 250 10 909847 Mullard C280AE/A100K 
hce not used 
CS 50 Electrolytic 25 ~10450 908798 Mullard ClL26AR/F50 

Transrormers 
IT1. Audio cutput transformer CT39257 

switches 
ISA Microswitch a.g.c. 911132 hare ‘ 
1SB Microswitch h.t. giiise. © \Ubimex Dron Type USME 
1sc/1 )Power switching: part ae 
isc/2 Jof System switch 1SE Bato 
isp end V.F.0, INT/EXT: break 

before make ASW38678 
LSE System switch BSW38691 
SF Meter switch: break before make 912063 E.M,I. 55 
2SA Bandwidth switch BSw38719 
eSB DET-B.F.G. Mode BSW38585 
B- 4 
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Cet. Value Description Rat. Tol Racal Manufecturer 
Ref. % Part No. 
MAIN CHASSIS ITEMS (continued 
© (Fig. 16) 
eee 
Connectors 
Plugs (Free) 
XLP1 Antenna plug: 75 ohms coaxial 905034 Transradio BN 1/7 
LPie Chassis wiring to Power module: 
15 -way 908598 Cannon DAMI5P 
1LP% IF, module input: coaxial: 
elbow 908370 Belling lee 11403/RFP/Ag 
Plug free: 12-way 906612 Plessey Mk 20783302/5 
Accessory Set for 12-way plug Plessey 508/1/03013 /205 
Sockets 
1SKT1 I.F. connector: free: 37-way 908603 Cannon DCM37S 
ISKTe Double ended bulkhead adaptor 9084.05 Belling Lee L1403/BS/Ag 
1SKT3 Double ended bulkhead adaptor 908405 felling lee 11403/BS/Ag. 
1sET4 ist Mixer: insert 908600 Cannon DM>3743-5001 
1SKT5 HT to ist Mixer 908604  Sealectro 5BC 
1SKTG6 37-5 MHz Filter: insert 908600 Cannon DM95743-5001 
1SKT7 2nd Mixer connector - multiway 911160 Cannon DEMFowksS 
1skT8 3rd Mixer connector ~ multiway 911160 Cannon DBMFOW4S 
ISkT9 37-5 MHz Gen. connector-multimy 908602 Cannon DBMQW4S 
1SKT10 end VFO connector-miltiway 908599 Cannon DBM14W4S 
NOTE: The coaxial inserts in the Cannon connectors SKIT, sxr8, 
® SKT9 and SKT10 can be renewed separately, using coaxial 
insert DMO3743-5001: Part No. 908600. 
1SkT11 i2-way outlet: fixed. 906607 Plessey Mic C263979/5 
NOTE: The free coaxial piugs for connection to the rear panei 
sockets 1SKT12 to 1SKT17 are BNC 750 Part number 905034 
1skTle end VFO IN: fixed, 759 Coaxial 907457 Transradio BN 12/7 
ASKT13 2nd VFO OUT: fixed, 750 Coaxial 907457 ‘Transradio BN 12/7 
ISKT14 L.F. fixed, 750 Coaxial 907457 ‘Transradio BN 12/7 
ISKT15 PAN fixed, 75Q Coaxial 907457 Transradio BN 12/7 
1SKT16 1 MHz IN fixed, 750 Coaxial 907457  Transradio BN 12/7 
1SKT17 1 Miz OUT: fixed, 750 Coaxial 907457 ‘Transradio BN 12/7 
1SKT18 Connector 5-way, free (not 
fitted to carlier receivers) 911785 Cannon DEMSW1S 
Coaxial insert to SkKT18 907076 Cann 53742-5001 
dK1L Phone jack socket 901509 Igranic Pfl 
Phones jack plug (free) to fit JK1 901557 Tgranic P50 
Terminal Blocks 
TBL 6-way. Refer to I.,F. Module details 
TR2 lst V.F.O. h.t. connection AD398351 (not fitted on early receivers) 
TBS (in fine tune circuit) g05221 Wingrove & Rogers TS8-04 
=o Meter 
ML 'S' Meter BD35519 
a Dial Lamps 
‘a 1LP1-iiP3 908605 Vitality i4v690 
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13 kHz 
8 kHz 
6.5 kH 
6.0 kH 
ohms 
R1 5.6k 
R2 2.2k 
R3 5 .6k 
RY 330 
R5 2.2k 
RO 15k 
RT 5.6k 
Ra eek 
RY 150k 
R10 150k 
R11 L7o 
R12 L7O 
R13 lk 
R14 150k 
R15 10k 
R16 68k 
R17 22k 
R18 68 
Co 80 
c2 . 022 
a) 2.5 
Ch &0 
C5 2.2 
cé 80 
C7 80 
c8 O01 
cg 80 
fone) 10 
C11 0.1 
C12 50 
TT 
T2 
T3 
VEL 


wre, vez, wry 


RA. 1217 


Description Rat. Tol. Racal Manufacturer 

en Fart No. z2 

MAIN CHASSIS ITEMS (continued) 

Diodes 
Meter rectifiers 900071 Mullard QA91 
Crystal Bandpass Filters 
BD38733/A 995467 3 kHz BD38733/C 9995049 
BD38733/B 995028 1.2 kHz BD38753/D 995029 
BD28733/H 996029 500 Hz 3p38733/F 995503 
BD38733/G 995943 200 Hz BD38733/E 995030 


10 mW AUDIO AMPLIFIER (BC.31462) 


5 908273 Electrosil TRY 
Metal Oxide 5 908270 Blectrosil TR4 
Metal Oxide 5 908275 Electrosil TR4 
Metal Oxide 5 908268 Electrosil TR 
Metal Oxide 5 908270 Electrosil TR 
Metal Oxide 5 908280 Electrosil TRh 
Metal Oxide 5 908273 EFlectrosil TR4 
Metal Oxide c 908269 Electrosil TR 
Metal Oxide 5 908277 Electrosil TR4 
Metal Oxide 5 908277 Electrosil TR4 
Metal Oxide 5 900992 Electrosil TR4. 
Metal Oxide 5 googge Electrosil TR 
Metal Oxide 5 908267 Electrosil TR& 
Metal Oxide 5 908277 Electrosil TR4 
Metal Oxide 5 900986 Electrosil TRY 
Metal Oxide 5 908279 Electrosil TRY 
Metal Oxide 5 908270 Electrosil TR4 
Metal Oxide 5 908278 Electrosil TR4 
Capacitors . 
Electrolytic 16 -104+50 908810 Mullard Ch26 aR/E80 
Polyester 250 20 300082 Mullard C280 AE/P22K 
Electrolytic 16 -10+50 908808 Mullard Ch26 AS/E2.5 
Electrolytic 16 -10450 908810 Mullard C426 AR/E80 
Tanta ium 20 20 9083516 U.Carbide K2R27208 
Electrolytic 80 -104+50 908810 Mullard C426 AR/E80 
Electrolytic 80 -10+50 908810 Mullard che6 ar/E80 
Silver Mica 500 20 9083 15 Erie Microcap 
Electrolytic 16 -10+50 908310 Mullard ch26 aR/E80 
Electrolytic 16 -10+50 900068 Mullard C426 aR/E10 
Polyester 250 10 909847 Mullard C280 AE/A100K 
Blectrolytic 25 ~104+50 908798 Mullard ch26 AR/F50 
Transformers 
Transtormer assembly CT 31476 
Transformer assembly CT 41478 
Transformer assembly CT 31477 
Transistors 
p-n-p 911929 Mullard BC107 
n-p-n 909017 Texas 2N929 
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+, a 
f. Part No. 


Wao 
m 


AUDTO AMPLIFIER BOARD 
(BC .39442) 


Resistors 


ohms watts 

Rl 7k Composition O.1 10 902516 Erie 15 

R2 1.5k Composition 0.1 10 902510 Erie 15 

R34 i2k Composition 0.1 LO 902521 Erie 15 

RY 1k Composition O.1 10 902508 Erie 15 

R5 390 Composition 0.1 10 9025045 Erie 15 

RO 1k Composition O.1 10 902508 Erie 15 

R7 1 Wirewound 1.5 10 911767 Welwyn Wei 

RS 1 Wirewound elias 10 913767 Welwyn Wel 

RY 15 Composition 0.1 10 902486 Erie 15 

R1O 33k Compos it ion 0.1 16 902526 Erie 15 

Ril 3.9 Compusition o.1 16 902515 Erie 15 

R12 120 Composition 0.1 10 g02k97 rie 15° 

R14 33k Composition 0.1 10 902514 Erie 15 

R14 22k Composition O.1 lo go2e52eh Erie 15 

R15 100 Composition O.1 10 902496 Erie 15 

R16 390 Composition O.1 10 902503 Erie 15 

R17 1k Composition O.1 10 902508 Erie 15 

R18 ATO Composition 0.1 10 902504 Erie 15 

R19 10 Composition Lf 10 902411 Erie 16 
Potentiometers 

RVI 200k 911766 Morganite 815 

RV2 2k 911765 Morganite S1F 
Capacitors Toke 

eal 32 Electrolytic 10 -10+50 911764 Mullard ch26aR/D52 

c2 1 Electrolytic 40 -10+100 910952 Mullard Cc426AS/G1 

C3 10p Polystyrene 125 2 900814 Salford PF ; 

Ch 80 Electrolytic 16 -10+50 908810 Mullard Cc426AR/E80 

C5 O.1 Polyester 250 20 909428 Mullard C280AE/P100K 

c6* 1 Tantalum 25 20 S.T.C. TAG 1.0/25 

C7 470p Polystyrene 125 5 905362 Salford PF 

ots} 10 Tantalum 15 20 908735 S.T.C. TAGLO/15 
Transistors 

VT1 n-p-n 911929 Muliard BOC1O7 

vie n-p-n 911929 Mullard BC107 

via p-n-p 911928 Mullard BCY71 

voy. n-p-n 908753 Mullard BFY51 

VI5 n-p-n 908753 Mullard BFY51 

yvr6é, V7, VIS n-p-n 909927 Texas 2N4711 
Diodes 

Dl and D2 Semi-conductor 906001 Texas 15130 

*NOTE: C6 is Mullard Ch26 aS/Gl in early production versions a 

- 
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Cct. alue Description Rat. Tol. Racel Manufacturer 
Ref. Part No. 
R. F. MODULE 
kKesistors 
Coll Board and Capacitor Assembly 
ohms watts $ 
2R1 1 kn Metal Oxide 5 906031 Electrosil TR5 
2Re 100 Metal Oxide © 5 908276 Electrosil Tr4 
2R3 100 Metal Oxide 5 908276 Electrosil TR4 
Ae. Attenuator Switch Assembly 
Rl 56 Carbon Hi. Stab. 5 906559 Erie N6 
R2 15 Carbon Hi. Stab. 5 908300 Erie N6 
R3 56 Carbon Hi. Stab. 5 906559 Erie N6 
R4 33 Carbon Hi. Stab. 5 908301 Erie N6 
R5 47 Carbon Hi. Stab. a 906435 Erie nO 
R6 33 Carbon Hi. Stab. 5 908301 Erie 16 
R7 15 Carbon Hi. Stab. 5 908300 Erie NG 
RS 56 Carbon Hi. Stab. 5 906559 Erie N6 
R9 36 Carbon Hi. Stab. 5 906559 Erie N6 
R10 82 Metal Oxide 5 908290 «= Electrosil TR4 
R.F. Amplifier Board (BC.28155) 
3R1 2 s8..2k Metal Oxide 5 908275 Electrosil TRh 
3R2 = 820 Metal Oxide a 908282 + #Electrosil TRY 
3R3 560 Metal Oxide 5 909841 Electrosil TRL 
3R4 1.8k Metal Oxide 5 908283 . Electrosil TR4 
3R5 18k Metal Oxide 5 908272 Blectrosil TR 
3R6 18k Metal Oxide 5 908272 RBlectrosil TRh 
3R7 10k Metal Oxide 5 900986 Electrosil TR4 
3R8 390 Metal Oxide 5 908472 Electrosil TR4 
SR9 3.3K Metal Oxide 5 900991 RElectrosil TRY 
3R10 0033 Metal Oxide 5 908690 Welwyn F25 
3R11 not used 
3R12 not used 
3R15 not used 
3R14 18k Metal Oxide 908272 Electrosil TRH 
3R15 10k Metal Oxide 900986 = Electrosil TR4 
3R1G ©6390 Metal Oxide 5 go8k72  Electrosil TRY 
BRIT «43.. 3K Metal Oxide 5 900991 Electrosil TRY 
3R18 433 Metal Oxide 5 908690 Welwyn F25 
3R19 2p Metal Oxide 5 911495 Electrosil TRH 
Thermistor 
3TH 909839 Mullard vA1038 
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Cet. adlue Description Rat. Tol. Racal Manufacturer 
Ref % Part No 
R.F. MODULE {continued ) 
Potentiometer 
WRV1 = 2.2k (On H.T. Filter below chassis) 909836 Plessey MP Linear 
Capacitors 
Module Bae ie Oe 
Y¥ULUS 
C1 not used 
ce 0.1 Polyester 250 20 909428 Mullard co80KE/P100K 
OQ - 30 MHz Filter (AC.28188/A) 
lcl 68p Polystyrene 30 2 908321  Suflex HS7/A 
1c2 82p Polystyrene 30 5 908322 Suflex HS7/A 
1¢3 18p Polystyrene 30 1p 908323 Suflex HS7/A 
ich. 68p Polystyrene 30 25 908321 Suflex HS7/A_ 
105 68p Polystyrene 30 a 908321 Suflex HS7/A 
Coll and Capacitor Assembly 
2c1 6p trimmer: tubular 901987 Mullard cOoouEA/6E 
2c2 6p trimmer: tubular 901987 Mullard CoouAE/6E 
2c3 «6p trimmer: tubular 901987 Mullard COO“AE/6E 
ech 6p trimmer: tubular 901987 Mullard COOLAE/6E 
205 6p trimmer: tubular 901987 Mullard COOLAE/6E 
206a (Variable: R.F. TUNE. Minimum 8.5 pF) Ae eee eee 078-22/57 
2c6éb ss (range 157 pF each section ) 6 E 
2C7T not used 
acs Lo7p Ceramic 750 4p 902007 Lemco 310P100 
2cg 680p Silver Mica 300 2 goee54 J &MCl1eS 
2Clo0 680) Silver Mica 300 2 g0e254 4 & M Cl2s 
2ac1ll 6.8p Ceramic 750 ap 902009 Lemco 310P 100 
RF. Amplifier Board (BC.28155) 
3C1 0.2 Ceramic 30 -25450 906675 Erie 8117/30 
3c2 0.1 Ceramic 30 -25450 906675 Erie 8117/30 
303 0.1 Ceramic 30 -25450 906675 Erie 8117/30 
3ch 6.1 Ceramic 30 -25450 906675 Erie 8117/30 
3C5 O.1 Ceramic 30 -25450 906675 Erie 8117/30 
3C6 Q.1 Ceramic 30 “25490 906675 Erie 811T/30 
3c7 «Bp Polystyrene 30 2 908321 suflex HS7/A 
308 1O00p Polystyrene 30 2s g08241 Suflex HS7/A 
acg 27p Polystyrene 30 +1p 908325 Suflex HS7/A 
3C10 220p Polystyrene 30 as 908320 suflex HS7/A 
3C1l 33p Polystyrene 30 +1p 906497 Suflex HS7/A 
3cl2 1150p Polystyrene 30 2. 908331  Suflex HS7/A 
3013. Ceramic 30 -25450 906675 Erie 8117/30 
3ci4# 0.1 Ceramic 30 “25450 906675 Erie 8117/30 
3C15 1100p Polystyrene 30 24 908241  Suflex HS7/A 


Cct. Value Description Rat. Tol. Racal Manufacturer 
Ref. Part No. 
R.F,. MODULE (continued 
3C16 © ©18p Polystyrene 30 +1p 907171  Suflex HS7/A 
3C17 220p Polystyrene 30 + 908320 Suflex HS7/A 
3C18 = 43p Polystyrene 30 +1p 906497  Suflex HS7/A 
3c19 - 82p Polystyrene 30 + 908322 Suflex HS7/A 
3020.01 Ceramic 30 ~25450 906675 Erie 8117/30 
3C21 4668p Polystyrene 30 23 908321  Suflex HS7/A 
Inductors and Transformers 
O - 30 Miz Filter 
1L1 Aerial Filter Coil CT .32965 
112 Aerial Filter Coil CT 42964 
113 Aerial filter Coil CT .32963 
Coil and Switch Assembly 
2Ll Coil Assembly CT 32934 /B 
212 Coil Assembly CT .32933/B 
2L3 Coil Assembly CT .32932/B 
214 Coil Assembly CT .32931/B 
215 Coil Assembly CT .32930/B - 
RPT.) Amwnliftan Dan wad 
Fiala apt tt fe a) Dewar 
3L1 Coil Assembly: L.P. Filter CT .28154 
312 Coil Assembly: L.P. Filter cT .28152 
3L4 Coil Assembly: L.P. Filter cT .28154 
aE Coil Assembly: L.P,. Filter cT 28152 
371 Transformer Assembly CT 28149 
aye Transformer Assembly CT .28149 
Switches 
25h R.F. RANGE Switch BSW38550 
SB AE ATT (R.F. Attenuator Switch) BSw28141° 
Switch SB Assembly, complete AA 34081 
Transistors 
RF. Amplifier Board 
avT1 900618 Texas 29303 
3VT2 909111 RCA 2Na478 
ovT5 909111 RCA 2N3478 
Dicdes 
R.F. Amplifier Board 
3D1 to 3D4 See NOTE below 911796 Hughes HPS1672/B 
3D5 and 3D6 Semi-conductor diodes 908343 Texas 18920 
NOTE: In later production, diodes 3D1 to 3D) are Hughes HS18h4e2, When the HS51842 
are fitted the diodes 3D7 to 4D10 are removed. 


ee, 


ps 
is) 
ba 
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ef 


R.F, MODULE (continued) 


On. WONT 
ooee Wh 


3D7 to 3D10 at foot of page 8-10: 911796 
3D1l and 3Dp12 Semi-conductor diodes 909837 
Plugs and Sockets 

R.F. INPUT Antenna: socket 752 fixed 
PL1 Connector fixed, 5-way 
Coaxial insert to PL1 
Fuse 
1FS1 500 mA Aerial protection 906850 
908352 


Fuseholder for 1FS1 
Miscellaneous Items 


Xl . Ferrite Bead 
3X1 Ferrite Bead on 3VT3 


Voltage Surge Arrester (Spark Gap) 


Relay, Muting 3402 17.6V 


A i 


Hughes HPS1672/B 
Hughes HS59003 


Transradio BNl12/7 
Cannon DEMSW1P 
Cannon DM53740-5001 


Beswick TDC134 
Belling Lee L138%3 


Siemens America Inc. 
Type B1-A230 


C.P. Clare Type F 
F.L, 7631 
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Cct. Value Description Rat. Tol. Racal Manufacturer 
Ref. 4 Part No. 


FIRST MUXER AND 4O MHz FILTER 


(BC 28211) 
Resistors 
Ist. Mixer Board (BC.28215) 
ohms 
Rl 56 Metal Oxide 5 908289 Electrosil TR4 
R2 15k Metal Oxide 5 908280 Electrosil TR4 
R3 12k Metal Oxide 5 908274 Electrosil TR4 
Ru 2.7K Metal Oxide 5 908294  Electrosil TRS 
RS 2.7k Metal Oxide 5 908294 Electrosil TR4 
4O MHz Filter (AC.28197 
Ri ik Metal Oxide 5 908267 Electrosil TR4 
Potentiometers 
ist. Mixer Board 
RV1 2.2k 909838 Ancillary Dev. Type T.0.5. 
Capacitors 
lst. Mixer Board (BC.28215} 
cl oot Ceramic 30 -25450 906675 Erie 8117/30 
ce Ol Ceramic 30 -25450 906675 Erie 8117/30 
C3 0.1 Ceramic 30 -25450 906675 Erie 8117/30 
ch O.1 Ceramic 30 -25450 906675 Erie 8117/30 
C5 39pP Polystyrene 30 lp 905374  Suflex HS7/A 
C6 39p Polystyrene 30 lp 905374  Suflex HS7/A 
hO MHz Filter (AC.28197) 
Cl 4Pp Polystyrene 30 23 908318  Suflex HS7/A 
C2 Lp Polystyrene 30 23 908318  Suflex HS7/A 
C3 7p Polystyrene 30 ee 908318  Suflex HS7/A 
ch 47D Polystyrene 30 as 908318  Suflex HS7/A 
C5 Lip Polystyrene 30 25 908318  Suflex HS7/A 
c6 ATp Polystyrene 30 23 908318  Suflex HS7/A 
OT 56p Polystyrene 30 26 908319  Suflex HS7/A 
cs L7Op Polystyrene 30 2s 908317 Suflex HS7/A 
Inductors , 
Ist. Mixer Board 
TL Transformer or 28212 
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RA,1217 


‘Ol. Racal 
Part No. 


FIRST MIXER AND 40 MHz (continued) 


Coll Assembly 
Coil Assembly 
Coil Assembly 
Coil Assembly 


Coil Assembly 


Coil Assembly 
Coil Assembly 


Transistors 


Flugs and Sockets 
From R.F. Unit 


-16V euonly 
a0 Supply 


888 88888 


906517 
906527 


906391 


aOnRZhyA 
we PT 


Connects to bulkhead adaptor 


SET2 
To end. mixer 


908370 
908341 


31031 
31030 
31030 
31030 
31030 


31030 
31030 


mans 


31630 


Manufacturer 


Texas 2N918 


Meena on ONINIL 
LERRS cia 


Belling Lee 11403 RFP/Ag. 
Cannon insert 
DM 53740-5001 


Cct. Value Description Rat. Tol. Racal Manufacturer 
Ref. % Part No. 
SECOND MIXER 
(BC.30959) 

Resistors 

Module Chassis 
ohms 

1R1 270 Métal Oxide 908284 BElectrosil TR4 
iR2 + 1R3 not used 
1R4 180 Metal Oxide 5 909125 Electrosil TR4 
Circuit Board  (BC.28177) 
R1 7k Metal Oxide 5 908391 Electrosil TRY 
R2 47k Metal Oxide 5 900989 ~=Electrosil TR4 
R3 12k Metal Oxide 5 go8e74  Electrosil TRY 
R4 680 Metal Oxide 5 908490 »=- Electrosil TR4 
R5 8.2k Metal Oxide 5 908275 Electrosil TRL 
R6 2.2k Metal Oxide 5 908270 = Electrosil TR4 
RT 3.4k Metal Oxide 5 900991 Electrosil TR4 
R8 10k Metal Oxide 5 900986 Electrosil TR4 
R9 4.9k Metal Oxide 5 900990 =Electrosil TR4 
R10 47O Metal Oxide 5 900992 = Electrosil TR4 
Ril not used 
R12 56 Metal Oxide 5 908289 Blectrosil TR 

Capacitors Veit 
cl O47 Polyester 250 20 909227 Mullard c280 AE/P47K 
C2 -O47 Polyester 250 20 909227 Mullard c280 AE/P47K 
C3 68p Polystyrene 30 a4 908321 Suflex HS7/A 
ch 0.1 Polyester 250 10 909847 Mullard c280 AE/A100K 
C5 0.1 Polyester 250 10 909847 Mullard C280 AE/A100K 
cé -O1 Polyester 250 20 910485 Mullard c280 AE/P1OK 
CT «01 Polyester 250 20 910485 Mullard C280 AE/P1OK 
cs 150p Polystyrene 40 4 908331 Suflex HST/A 
cg Ol Polyester 250 20 910485 Mullard c280 AE/P1OK 
C10 047 Polyester 250 20 909227 Mullard C280 AE/PH7K 
cli Tp Polystyrene 30 23 908318  Suflex HS7/A 
cle 0.1 Polyester 250 10 909847 Mullard C280 AE/A100K 
C13 100p Polystyrene 40 23 908241 Suflex HS7/A - 
c14 3500p Polystyrene 30 5 908335  Suflex HS7/A 
cis 0.1 Polyester 250 10 909847 Mullard c280 AE/A100K 
C16 15p Polystyrene 30 1p 908336 Suflex HS7/A 
C17 56p Polystyrene 30 23 908319 Suflex HS7/A 
C18 150p Polystyrene %0 25 908332 suflex HS7/A 
c19 15p Ceramic 750 5 902047 Lemco 310NPO 
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Cct Value Description Rat. Tol. Racal Manutacturer 
Ref. Part No. 
SECOND MIXER (continued) 
Transformers and Inductors 
Tl 37.5 MHz coupling CT 28317 
T2 2-3 MHz output ct 28316 
Li Mixer load cr 28310 
le Filter coil asserbly CT 28311 
L3 Filter coil assembly cr 28312 
14 Filter coil assembly CT 28313 
L5 Filter coil assembly cr 28314 
16 Filter coil assembly cr 28315 
-Transistors 
VTL 909414 Mullard 2N3323 
vTe 909414 Mullard 2N3323 
VT3 910866 Texas GM290A 
Plugs and Sockets 
PL 9-way 908300 Cannon DMOWLP 
Coaxial inserts Alto A 4 908341 Cannon DM53740-5001 
Ferrite Bead 
1x1 Ferrite Bead Assembly AALO269 
1X2 Ferrite Bead Muliard FxX122 
8 - 15 
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Get. Value Description Rat. Tol. Racal Manufacturer — 
Ref. % Part No. 
THIRD MIXER 
(BC.35970) 
Resistors 
Module Chassis 
ohms watts % 

1Ri 39 Composition 10 9024901 Erie 15 

Circuit Board {BC.35966 

RL 18k Metal Oxide 5 908272 Electrosil TR4 

ke 82k Metal Oxide 5 908691 Electrosil TRH 

R3 3,.9k Metal Oxide 5 g00990—s Electrosil TR4 

R4 2.2k Metal Oxide 5 908270 =Electrosil TR4 

R5 470 Metal Oxide 5 900992. Electrosil TR4 

RG 33 Metal Oxide 5 908690 Welwyn Fe5 

R7 82 Metal Oxide 5 908290 Electrosil TRL 

ists] 680 Metal Oxide 5 908390 Electrosil TRL 

RQ 33 Metal Oxide 5 908690 Welwyn F25 

R10 5.6k Metal Oxide 5 908273 Electrosil TR4 

R11 18k Metal Oxide 5 908272 Electrosil TR4 

Ri2 1k Metal Oxide 5 908267 Electrosil TR4 

R13 22 Composition 0.1 10 902488 Erie 15 

R14 1k Metal Oxide 5 908267 Electrosil TRH 

R15 330 Metal Oxide 5 908268 Electrosil TR) 

R16 68 Metal Oxide 5 910487 Welwyn F25 

Capacitors 
Module Chassis 
volts 

ici 0p Polystyrene 30 23 908389  Suflex HS7/A 

1c2 820p Polystyrene 30 aS 908389 Suflex HS7/A 

1c3 -0033 Silvered Mica 200 2 902204 JMc cxe2s/200 

ick 50 Electrolytic 25 -10+50 908798 Mullard ch26/aR/F50 

1¢5 0.1 Polyester 250 20 909428 Mullard C280 AB/P100K 

106 1470p Polystyrene 30 4 908317 Suflex HS7/A 

Circuit Board (BC.45966 aie | 

Cl 0.) Polyester 250 10 909428 Mullard C280 AE/P100K 

ca 0.1 Polyester 250 10 909428 Mullard c280 AE/P1OOK 

cs 680p Silver Mica 300 2 902254 J.M.c. cles 

ch 150p Polystyrene 30 2 908331 Suflex HS7/A 

cS .015 Silver Mica 125 a 910928 = S,,T.C,. 454-1WA-75 
8 - 16 

RA 1217 Vol. 2 


Cet. Value Deseription Rat. Tol. Racal Manufacturer 
Ref. % Part No. 
THIRD MIXER (continued 

cs 680p Silver Mica 306 2 902254 J.M.C. C128 

CT 39p Polystyrene 30 ip 905474 Suflex HST7/A 

c8 0.1 Polyester 250 20 909428 Mullard C280 AB/P1OOK 
cg 0.1 Polyester 250 20 909428 Mullard c280 AB/P100K 
ronte) 68p Polystyrene 30 as 908321  Suflex HS7/A 

cll 150p Polystyrene 30 at 908331 Suflex HS7/A 

cl2 polyester 250 20 909428. Mullard c280 AE/P1OOK 
C13 0.1 Polyester 250 20 909428 Mullard C280 AE/P100K 


Transformers and Inductors 
Module Chassis 
1L1 Coil Assembly cr 31026 
1L2 Coil Assembly AA 38847 


Circuit Board 


Ti Transformer CT 35968 
Te Transformer CT 35968 
T3 Transformer cT 35968 
Ll Coil Assembly ; CE 35969 
le Coil Assembly CT 31023 
15 Coil Assembly CT 35971 
Ih Coil Assembly cT 31022 
LS Coil Assembly cr 34745 
16 Coil Assembly CT 31021 
Li Coil Assembly ct 41020 
Transistors 
VTl n.p.n. 9008903 «STC. BSY27 
VTe n.p.n. 900893 S.T.C. BSY27 
VI3 nep.n. 900911 Texas 2N3478 
Diodes 
pl (mounted on the module) 908349 Hughes HD1871 
D1-D4 Dicde Quad on circuit board 909846 Cosem A505GE 


Plugs and Sockets 


PL1 (Plug Shell 908388 Cannon DBMOW4P 
(Plug coaxial inserts (4) 908341 Cannon DM53740-5001 
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Cet. Value Description Rat. Tol, Racal Manufacturer 


Ref. % Part No. 
FIRST V.F.0. 
(BC .28120) 
Resistors 
Oscillator Board ist. V.F.0,. AC ,351 
ohms watts 
R1 100 Metal Oxide 5 908276 Electrosil TRY 
R2 10 Composition o.1 10 902484 Morganite XL 
R3 L.7k Metal Oxide 5 g00989 Electrosil TR4 
RE 6.8k Metal Oxide 5 900987  Electrosil TR4 
R5 68 Metal Omide 5 908278 Electrosil TRY 
RG 10k Metal oxide 5 900986 Electrosil TRY 
Amplifier Board (ist V.F.0.) (AC.32535) 
Rl 68 Metal Oxide 5 908278 = Blectrosil TR4 
R2 1.5k Metal Oxide 5 908296 Electrosil TR4 
R3 8.2k Metal Oxide 5 908275 Electrosil TR4 
R4 5.6k Metal Oxide 5 908273 Electrosil TR4 
R5 10k Metal Oxide 5 900986 Electrosil TRS 
R6 47k Metal Oxide 5 900989 Electrosil TR4 
R7 56 Metal Oxide 5 908289 = Electrosil TRY 
R8 330 Metal Oxide 5 908268 Electrosil TR4 
RQ 220 Metal Oxide 5 900988 ~=—s- Electrosil TR4 
R10 680 Metal Oxide 5 908390 =s- Electrosil TR4 
R11 100 Composi tion 0.1 10 902496 Erie 15 


Amplifier Board ist V.F.0O, AC,28128 


Rl 68 Metal Oxide 5 908278 Electrosil TR4 
R2 1.5k Metal Oxide 5 908296 Electrosil TRY 
R4 8.2k Metal Oxide 5 908275 Electrosil TRY 
R4 5.6k Metal Oxide 5 908274 Electrosil TR4 
RS 10k Metal Oxide 5 900986 Electrosil TRY 
R6 47k Metal Oxide 5 900989 Electrosil TRL 
R7 56 Metal Oxide 5 908289 Electrosil TRL 
R8 330 Metal Oxide 5 908268 Electrosil TR4 
RQ 68 Metal Oxide 5 908278 Electrosil TR4 
R10 680 Metal Oxide 5 908390 Electrosil TRY 
Capacitors 
Module Assembly Sob 4, 
1ci Megahertgé tuning CA 27752 
1c2 -OF Ceramic — 200 908722 Erie Filtercon 1201-051 


Pomel 


Cet. ‘ Tol Recall ‘ 
Ref. Value Description Rat. % Part No. Manufacturer 


FIRST V.F.0. (continued) 


cl 6.8p Ceramic 750 4p 902075 Erie N750A 


ce 8.5p- Trimmer 908732 Erie 562-013 

C4 O47 Polyester 250 20 909227 Mullard C280 AE/PH7K 
ch 590p Polystyrene 30 5 906710 Suflex HS7/A 

C5 O47 Polyester 250 20 909227 Mullard C280 AE/P'7K 
C6 0015 Ceramic . 350 20 902124 Lemco 310K 
Amplifier Board (AC.32535) 

cl O17 Polyester 250 20 909227 Mullard C280 AE/PL7K 
C2 47Op Polystyrene 30 5 908396 Suflex HS7/A 

C3 -0043 Ceramic Hi k 350 20 902128 Lemco 410K 

ch O47 Polyester 250 20 909227 Mullard C280 AE/PL7K 
C5 6.8p Ceramic 750 4p 902075 Lemco 310N750 

cé 7p Polystyrene 30 as 908318 Suflex HS7/A 

CT eens Disc Ceramicon 500 -20+80 908852 Erie K7004/861 

c8 002 Disc Ceramicon 500 = - 20+ 80 Erie K800011/861 

cg 82p Polystyrene 40 as 908422 Suflex HS7/A 


Amplifier Board ({AC.28128) 


NOTE: Capacitors Cl-CQ9 are identical to the Amplifier board AC.432535 above. 


Clo .001 Dise Ceramicon 500 -20+80 908832 Erie K7004/861 
Transformers and Inductors 
Ll Oscillator coil assembly CT 28200 
Transistors 
Oscillator Board 
V1 p.n.p. 910866 ‘Texas GM 290A 
Amplifier Board BA 32535 
VPL pen-p- Texas GM 290A-R2e044 
Vite pon.p. 910866 Texas GM 290A 
Amplifier Board BA 28128 
VI1 p-n.p. 910866 Texas GMPOOA 
vr2 p-n-p- Texas GM290A-R2044 
Plugs. and Sockets 
PL Cable and connector assembly AA 33091/9 
Cable and connector assembly AA 33091/6 


RA .1218/RA.1217 Vol.2. 


Resistors 
Fine Tune Board 
ohms 

2R1 Wek Metal Oxide 
Oscillator Board (BA.35808 
R1 100 Metal oxide 
Re 390 Metal Oxide 
R3 2.2k Metal Oxide 
RL 27k Metal Oxide 
R5 290 Metal Oxide 
R6 270 Metal Oxide 
RT 390 Metal Oxide 
RS 150 Metal Oxide 
Amplifier Board (BPA.55807) 
RL 150k Metal Oxide 
Re 1.8k Metal Oxide 
R3 not used 

RY 1.8k Metal Oxide 
R5 150k Metal Oxide 
RG 75 Metal Oxide 
RT 6.8k Metal Ocide 
R8 ik Metal Oxide 
RO ik Metal Oxide 
R10 470 Metal Oxide 
R1i 82 Metal Oxide 
R12 18 Composition 
R13 68 Metal Oxide 
R14 10k Metal Oxide 
R15 27k Metal Oxide 
R16 220 Metal Oxide 
R17 22 Composition 
R18 1k Metal Oxide 
R19 4.7K Metal Oxide 
R20 oTk. Metal Oxide 
R21 100 Metal Oxide 
REP 75 Metal Oxide 


RA .1217 


SECOND V.F. 
foo agian / 
.F whe | henieeieny b 

watts 4 
5 
5 
yi) 
5 
y) 
5 
5 
y) 
5 
5 
,) 
> 
5 
5 
5 
5 
5 
5 
5) 

0.1 10 
y) 

O.1 10 
5 
3 
5 
5 
5 


908391 


908276 
9084-72 
908270 
908295 
9084-72 


908284. 
908472 
909121 


908277 
908283 


908283 
908277 


908288 


900987 
908267 
908267 


900992 


908290 
902487 
908278 
900 986 


anBoac 


900988 


9024.88 
908267 


en ee 


Electrosil TR4 


Electrosil TRU 
Electrosil TR4 
Electrosil TR4 
Electrosil TR4 


Electrosil TR4 
Electrosil TR4 


Electrosil TR4 
Electrosil TR4 


Electrosil TR4 
Electrosil TRY 


Electrosil TRY 


Electrosil 


Electrosil 
Electrosil 
Electrosil 
Electrosil 
Electrosil 


Electrosil 
Erie 15 

Electrosil 
Electrosil 


BPileetrosil 
Bato Voth 


Electrosil 
Erie 15 

Electrosili 
Electrosil 
Electrosil 


TRY 


TRY 
TRH 
TRY 
TRY 


TRY 
TRY 


TRY 
TRA 


mph 
Lat 


TRY 


TR4 
TRL 
TRE 


TRY 


mph 


“eee 
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Module Assembly 


SECOND V.F.O. {continued ) 
Capacitors 


volts 

cl KHe tuning Racal CA 30948 
ce 8.5p kHe tuning trimmer - 908742 Erie 562-013 
Fine Tune Board 
ecl 0.1 Polyester 250 20 909428 Mullard C280AE/P100K 
Oscillator Board (BA.35808) 
out -Ol Ceramicon 100 -20+80 900067 Erie K800011/CcD801 
C2 -O1 Ceramicon 100 -20+80 900067 Erie K800011/cD801 
cs O47 Polyester 250 20 909227 Mullard c280 AE/PA7K 
ch ° 4p Ceramicon 750 @ Erie N150 Style B 
c5 P2p Ceramicon 750 2S See Note Erie NPO 

NOTE: C5 is selected by test for suitable temperature coefficient. 


The standard component (NPO) has zero coefficient. The type. 
actually fitted may be in the Erie range P100 (4ve t.c.) or 
NO80 to N750 (-ve t.c.) 


Amplifier Board 


cl 1 

ce .O1 

Ca 1 

ck O47 
on) -O1 

06 -O1 

C7 1047 
c8 201 

cg -O1 

C10 -O47 


Tantalum 35 20 909125 U, Carbide KIJ35S 

Polyester 250 20 910485 Mullard c280 AE/P10K 
Tantalum 45 20 909125 U. Carbide KId355 

Polyester 250 20 909227 Mullard C280 AE/PA7K 
Polyester 250 20 910485 Mullard ce80 AE/P47K 
Polyester 250 20 910485 Mullard C280 AR/P10K 
Polyester 250 20 909227 Mullard C280 AE/P47K 
Polyester 250 20 910485 . Mullard C280 AE/P10K 
Polyester 250 20 910485 Mullard c280 AE/P10K 
Polyester 250 20 909227 Mullard c2so AE/P10K 


Pes Aa ede ee 
LNQUCEOLPS 


NOTE: Ie is not mounted on a board. 


Oscillator 


V1 


not fitted 
Oscillator coil Racal eT 35809 
Transistors 

909115 Semi-conductor S70 
pee Or -«906517°" Texas ONDE 


Amplifier Board 


RA .1217 


( ST7O - 909113 Semi-conductors ST7O 
(= or 
(2N918 - 906517 Texas 2N918 
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Cet. Valdue Hescription Rat. Tol. Racal Manufacturer 
Ref. % Part No. 


SECOND V.F.0. (continued } 


Diodes 
Pine Tune Board 
2D1 and de Variable capacitance diodes (15pF) Motorola MV830 
Oscillator Board 
D1 Zener 7.5V +5% 900897 Mullard OAZ245 
D2 Zener 7.5V £5% 900897 Mullard OAZ245 
D3 Zener 6.2V £5% 905395 Mullard OAZ243 
pi Zener 6.2V +5% 905395 Mullard OAZONA 
Amplitier Board 
pj not used 
D2 and 13 908444 Foxas 18920 
bo cs wy ka Oe oe F o 
Plugs and Sockets 
PTd Multi-way connector 908710 tannon DBMI3W3P 
Coaxial inserts fer PLI(4 off) 908342 Cannon DM53740-5001 
AA f Fa ea ie | “ 
Fine Tune Component Board Assembly AC39599 
containin,, 2R1l, 2Cl, 2D1i and 2be2 oy 
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Cct. Value 


Ref . 


Description Rat. Tol. 


Racal 
Part No. 


7.2 Miz GENERATOR 


(BC .28284 ) 


Resistors 


Harmonic Generator  (AC.32854) 


ohms 
Rl 1.8k 
R2 1.2k 
Ra 820 
RY 390 
R5 390 
Harmonic Mixer 
RL 270 
Re 56 
R3 15k 
R4 5 .6k 
R5 120 
R6 6.8 
R7 5 .6k 
R8 15k 
Rg 120 
R10 820 

7.5 MHz 
Ri 47k 
Re 47k 
R35 Ak 
RL 680 
R5 12k 
R6 8.2k 
RV 2.2k 
1¢c1 o.1 
1ce2 o.1 
103 150p 
RA.1217 


lifier 


Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 


SATO tt 


AC .37894 


Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 


Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 


SOT nA SOO A An 


AC .32850 


Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 


wat At SW 


Metal Oxide 


potentiometer 


Capacitors 

Polyester 250 
Polyester 250 
Polystyrene 30 


eS 


908283 
908285 
908282 
908472 
908472 


908284 
908289 
908280 
908273 
908286 


900987 
908273 
908280 
908286 
908282 


900989 
900989 
908391 
908390 
908274 


908275 


Manufacturer 


Electrosil TR4 
Electrosil TR4 
Electrosil TRY 
Electrosil TRH 
Electrosil TR 


Electrosil TR4 
Electrosil TR4 
Electrosil TR4 
Electrosil TR . 
Electrosil TRY 


Electrosil TR4 
Electrosil TR 
Electrosil TR4 
Electrosil TR4 ~ 
Electrosil TR4 


Electrosil TR4 
Electrosil TR4 
Electrosil TR¥ 
Electrosil TR4 
Electrosil TR4 


Electrosil TRY 


Mullard ce80 AR/A100 


oO) AE AH = 


Mullard C280 AB/A 
Suflex HS7/A 
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voits 


cl Trimmer 4 .5/15p 

ce -O47 Polyester 250 20 
C3 O47 Polyester 250 20 
ch -O1 Polyester 250 20 
c5 100p Polystyrene 30 4 
Harmonic Filter  (AC.32862 and ac.32548) 
cl 22p Polystyrene +1p 
c2 2.5-6p Pre-set Ceramic sub-micro 
C3 27p Polystyrene x1p 
ch 7-35p Pre-set Ceramic sub-micro 
C5 27D Polystyrene tip 
cé 2.5-6p Pre-set Ceramic sub-micro 
C7 27D Polystyrene +1p 
c8 7-35p Pre-set Ceramic sub-micro 
c9 18p Polystyrene t1p 
Harmonic Mixer (AC.37894 

cl O.1 Polyester 250 10 
ce 0.1 Polyester 250 10 
C3 -O1 Ceramic 100 

ch -O1 Ceramic 100 

C5 2O1 Ceramic LOG 

c6 .O1 Ceramic 100 

37.5 MHz Amplifier (AC.32850) 

cl 0.1 Polyester 250 10 
ce 0.1 Polyester 250 10 
3 O47 Polyester 250 20 
ch 68p Polystyrene 30 ad 
c5 O.1 Polyester 250 10 
cé O47 Polyester 250 20 
C7 15p Ceramic 750 > 


Harmonic Fiiter 


Li 
o 
14 
1A 


Transformers and Inductors 


AC.32862 and AC.32548 


Coil Assembly 
Coil Assembly 
Coil Assembly 
Coil Assembly 


908796 


909227 
909227 
910485 


308797 


907171 


909847 
909847 
909102 
909102 


PE 


909102 


909102 


909847 
909847 
909227 
908321 
909847 


909227 
902047 


CT 52956 
CT 32954 
CT 32956 
CT 32954 


Steatite N750 Type 78 

Triko 02 
Mullard ca8o AE/PLTK 
Mullard c280 AE/PUTK 
Mullard C280 AE/P10K 
Suflex HS7/A 


Suflex HS7/A 

Steatite Triko 7TSONO33 
Suflex HS7/A 

Steatite Trike 7S02N1500 
Suflex HS7/A 


Steatite Triko 7TS02N033 
Suflex HS7/A 

Steatite Triko 7S02N1500 
Suflex HS7/A 


Mullard C280 AE/A100K 
Mullard C280 AE/A100K 
Erie K800011 cD801 
Erie K800011 cD801 
Erie K800011 cp801 


Erie K800011 cD801 


Mullard C280 AF/A100K 
Mullard C280 AE/A100K 
Mullard C280 AE/P47K 
Suflex HS7/A 

Mullard c280 AE/P1iOOK 


Mullard c280 AE/P47K 
Lemco 31ONPO 


Cet. 
Ref. 


rr te 


Harmonic Mixer 


Ll 


Value 


Description 


Rat. 


Tol. 


* 


Racal 
Part No. 


37.5 MHz GENERATOR (continued) 


(ac .37894 
Coil Assembly 


37.5 MHz Amplifier (AC.32850) 


Tl 


Coil assembly inc. capacitor ch 


Transistors 


Harmonic Generator 


VI1 


p-n.p. 


Harmonic Mixer 


Diodes 


Harmonic Generator 


D1 
De 


37.5 Miz Amplifier 
D 


1 and be 


PL 

SKT1 

FBL 

NOTE; If 
Dey 

PLI 

PLe 


Plugs and Sockets 


Comects to bulkhead adaptor 
Connects to PL1 on 47.5 Miz 


Filter Unit 


Ferrite Beads 


On HT, Fiiter 


47.5 MHz Filter 


Plugs (fixed 


nsert 


RA, 1218/RA .1217 


CT 32957 


910866 


19866 


a 
Favs 


908347 
908347 


908347 


908370 
907076 


Manufacturer 


Racal CT 28317 


Hughes HG 5085 
Hughes HG 5085 


Hughes HG 5085 


Belling Lee L1403/RFP/Ag 


Cannon insert DMb3742-5001 


Mullard FX 1115 


this unit is faulty a replacement should be obtained from the Racal 


Cannon DM 53740-5001 
Cannon DM 53740-5001 


8 - 25 
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Cet. Value Description Rat. Tol. Racal Manufacturer 
Ref. Part No. 
1 Miz AMP, OSC. & CALIBRATOR 
(cc 28285) 
Note: This assembly is contained in the 
37.5 Miz Generator Module. 
Resistors 
ohms watts 
1R1 56 Metal Oxide 5 910545 Welwyn Fe5 
Ra 22k Composition 0.1 10 902524 Brie 15 
i Miz Amplifier Board (BC.32858) 
Rl 22k Metal Oxide 5 9082609 =Electrosil TR4 
Re 6.8k Metal Oxide 5 900987 = Blectrosil TRY 
R3 1k Metal Oxide 5 908267 Electrosil TR 
R4 820 Metal Oxide 5 908282 Electrosil TR4 
R5 10 Composition O.1 10 goey84h Erie 15 
RG ik Metal Oxide 5 908267 -Electrosil TR4 
R? 8.2k Metal Oxide 5 908275 Flectrosil TRL 
Rg 6.8% Metal Oxide 5 900987 =s«- Electrosil TR4 
RQ 33 Composition O.1 10 902490 «6s Erie 15 
R10 560 Metal oxide 5 909841 Blectrosil TRY 
Rit 33 Metal Oxide 5 908690 Welwyn Fe5 
Riz 1k Metal Oxide 5 908267 Electrosil TRY 
R13 18k Metal Oxide 5 900994 = Electrosil TR4 
R14 5 .6k Metal Oxide 5 908273 Electrosil TRL 
R15 1.5k Metal Oxide 5 9082906 Electrosil TR4 
R16 1.2k Metal Oxide 5 908285 Electrosil TRY 
R17 Yk Metal Oxide 5 908292 = Electrosil TRY 
R18 2 Metal Oxide 5 908290 = Electrosil TRY 
R19 68 Metal Oxide 5 908278 = Electr@il TR4 
1 MHz Oscillator and Calibrator Board (BC.32860) 
Rl 49k Metal Oxide 5 908292 =Blectrosil TR4 
Re 10k Metal Oxide 5 900986 Blectrw@il TR 
R3 47k Metal Oxide 5 900989 Electrosil TR4 
Ru 100 Metal Oxide 5 908276 =©Electrosil TRY 
R5 6.8k Metal Oxide 5 900987 Electrosil TRY 
RO 2.2k Metal Oxide 5 908270 ~=s- Electrosil TRY 
RT 68 Metal Oxide 5 908278 Electrosil TRY 
R8 47k Metal Oxide 5 goo9s9—s- Electrosil TRY 
RQ 2.2k Metal Oxide 5 906020 Electrosil TRY 
R1O 1iok Metal Oxide 5 9060203 Electrosil TRY 


8 - 26 


vv 
¥ 


be 


o 


i] 


cc 


—., 


1 MHz AMP. OSC. & CAL. (continued) 
ohms watts 
R11 4 7k Metal Oxide 5 900989 EBlectrosil TR4 
R12 47 Composition O.1 10 902492 Morganite XL 
R13 47k Metal Oxide 5 900989 Electrosil TR4 
R14 39k Metal Oxide 5 910107 Electrosil TR4 
R15 150k Metal Oxide 5 908470 Electrosil TR4 
R16 47k Metal Oxide 5 900989 Electrosil TR4 
Capacitors 
1¢1 0.22 908338 TCC CML1O 
1MAz Amplifier Board (RC.32858) 
volts 
onl -O47 Polyester 250 .20 909227 Mullard C280 AE/PL7K 
ce O47 Polyester 250 20 909227 Mallard C280 AE/P47K 
C3 -O47 Polyester 250 20 909227 Mullard C280 AE/P47K 
ch O47 Polyester 250 20 909227 Mullard C280 AE/P47K 
G5 O17 Polyester 250 20 909227. Mullard C280 aAE/P47K 
C6 0.1 Polyester 250 10 909847 Mullard C280 AE/A100K 
CT -O4F Polyester 250 20 909227 Mullard C280 AE/PATK 
c8 .001 Ceramic Hi-K 550 20 902122 Lemco 310K 
cg O47 Polyester 250 20 909227 Mullard C280 AE/PLTK 
C10 * 680p Polystyrene 30 0 2S 908455 Suflex HS7/A (See NOTE) 
clo * O.1 Polyester 250 10 909847 Mullard c280 AE/A100K 
* NOTE:- In later production if VI5 is type 2N1596 then C10 becomes 0.1 UF 
cll 150p Polystyrene 300 as 908331 Suflex HS7/A 
c12 -0015 Ceramic Hi-K 350 20 902124 Lemco 310K 
C13 O47 Polyester 250 20 909227 Mullard C280 AE/P47K 
cis O.1 Polyester 250 10 909847 Mullard C280 AE/A1O0K 


1 MHz Oscillator and Calibrator Board (BC.32860) 


C1 O47 Polyester 250 20 909227 Mullard C280 AE/PL7K 
ce O17 Polyester 250 20 909227 Mallard C280 AE/P47K 
C3 270p Polystyrene 30 23 Suflex HS7/A 

ch 470p Polystyrene 30 28 908317 Suflex HS7/A 

CS .OO1 Polystyrene 300 «8s 908583 Suflex HS7/A 

c6 22p Polystyrene 30 0 lp 906703 Suflex HS7/A 

Cy 7-39p Pre-set: Steatite Ceramic 

Sub-Micro 75 908806 Triko 02 N1500 

c8 O21 Polyester 250 10 909847 Mullard C280 AE/A100K 
cg O.1 Polyester 250 10 909847 Mullard C280 AE/A100K 
C10 560 Polystyrene 30 as Suflex HS7/B 

cll Onl Polyester 250 10 909847 Mullard C280 AE/A100K 
cl2 .0015 Polystyrene 30 2y 910932 Suflex HS7/B 

C13 O.1 Polyester 250 10 909847 Mullard C280 AE/A100K 
cl 560 Polystyrene 30 20 908452 Suflex HS7/A 

C15 O.1 Polyester — 250 10 909847 Mullard C280 AE/A100K 
c16 Oe. Polyester 250 10 909847 Mullard C280 AE/A100K 


Cet Va lue Description Rat. Tol Racal Manufacturer 
Ref. Part No. 


i Miz AMP. OSC. & CAL. (continued) 


Transformers and Inductors 
See iie? SLE Pe AN SCRe lors 


iMiz Amplifier Board 
Ll Coil Assembly CT 32955 


IMHz Ose. and Calibrator Board 


Ll Coil Assembly CT 31445 
L2 Coil Assembly CT 41440 
1) Coil Assembly CT 32444 
Transistors 
1 MHz Amplifier Board 
vr p-n.p. 9094 14 Motorola 2N3323 
vr2 pen.p. 909414 Motorola 2N3423 
VT3 p-n.p. {earlier versions only) 909414 Motorola 2N3523 
vVT3 p-n.p. (fitted in later versions) Amperex 2N1396 
i MHz Osc. and Calibrator Board 
yr p-n.p. 909414 Motorola 2N3323 
vVre p-n-p. 909414 Motorola 2N3324 
VT3 p.n.p- 909414 Motorola 2N3323 
Diodes 


1 Miz Amplifier Board 
bi Semi-conductor 900620 Mullard 04200 


1 Miz Osc. and Calibrator Board 


D1 to Dy Semi-conductor 900620 Mullard A200 
DS Bee NOTE below 900620 Mallard QA200 
D6 Semi-conductor 900652 Mullard AAZ13 


NOTE:- In later production diode D5 is replaced by resistor R16 


Phi (Plug shell 908388 Cannon DBMOW4P 
{Plug inserts (4) 907080 Cannon DM53741-5001 
Crystals 

XLL 1 MHz crystal Style D cD 38871/A 


Crystal Holder 900397 X2/UG 


NOTE: Crystal XL1 is not required in the R4.1218 
except for emergency use. 


8 ~ 28 


RA. 1218 /RA.1217 Vol. 2 


amas &> 


sd 


Cet. 
Ref. 


600 kHz Oscillator Board (BC.30540) 


Amplifier Board 


Ri 
Re 
R3 
RY 
R5 


B.F.O. Assembly 


ecl 
1¢2 


cll 


o1 
cas 
oo) 


Capacitors 
volts 

0.1 Polyester 250 

4-20p B.F.O. Variable tuning 
600 kHz Oscillator Board (BC 30540 

O.1 Polyester 250 

7-35p pre-set 

7-55DP pre-set 

not used 

7-35p pre-set 

7-353D pre-set 

4390p Polystyrene 40 

82p Ceramic 750 

O.1 Polyester 250 

01 Polyester 250 

-O47 Polyester 250 
Amplifier Board (BC.30542) sania 

-OF Polyester 250 

180p Polystyrene 30 

0.1 Polyester 250 


* C2 is part of transformer assembly CT 35216 


SA VAY 


Value 


ohms 
220 
5.6k 
5.6k 
5 6k 
10k 


Description 


Resistors 


Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 


BC 30542 


Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 


Rat. 


(part of CT 35217) 


Tol. 


B.F,O, 


SST ANT OT OUT 


10 


10 


20 
al 
10 


Racal 
Part No. 


900988 
908273 
908273 
908273 
900986 


908273 
908280 
908267 
909125 
908246 


909227 


909227 
907884 
90984 7 


Manufacturer 


Electrosil TRY 
Electrosil TR4 
Electrosil TR4 
Electrosil TRY 
Electrosil TR4 


Flectrosil TR4 
Electrosil TRY 
Electrosil TR4 
Electrosil TR4 
Nutec RKL1O 


Mullard c280 AE/A100K 


Mullard C280 AE/P100K 
Steatite 7S Triko 02/N1500 
Steatite 78 Triko 02/N1500 


Steatite 75 Triko 02/N1500 
Steatite 7S Triko 02/1500 
Suflex HS7/A 

Erie N/50B 


Mullard C280 AE/P1O0K 
Mullard c280 AE/P10K 


Mullard C280 AE/P47K 


Mullard C280 AE/P47K 
cuflex HS7/A 
Mullard C280 AB/A100K 
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Cet. Value Description Rat. Tol. Racal 
Ref. % Part No. 


B.F.O. (continued) 


Transformers and Inductors 
600 kHz Oscillator Board 


Ll Oscillator coil CT 35217 

Amplifier Board 

Tl 600 kHz output transformer CT 35216 
Switches 

SB DET-B.F.O. Mode switch BSW 38585 
Transistors 

600 kHz Oscillator Board 

vI1 ' npn. 906433 


Amplifier Board 
VI1 n.p.n. 906433 


Manufacturer 


5.1T.C. BSY95A 


S.2.C. BSY95SA 


—, 


Cet. Value Description Rat. Tol. Racal Manufacturer 
Ref. % Part No. 
ist I.F.. AMPLIFIER UNIT 
(BC 31474) 
NOTE: This unit is a small module located adjacent 

to the crystal bandwidth filters (Fig. 18) 

The circuit is shown in Fig. 11. 

Resistore 

ohms % 

RL 18k Metal Oxide 5 go8272 . Electrosil TR4 
Re 100 Metal Oxide 5 908276 Electrosil TRL 
R3 47k Metal Oxide 5 900989 = Electrosil TR4 
R4 3.9k Metal Oxide 5 900990 - Blectrosil TRL 
R5 1k Metal Oxide 5 908267. +Electrosil TRL 
R6 470 Metal Oxide 5 g00992 Ss Electrosil TR4 
RT 10 Composition 0.1 10 902484 Erie 15 

Capacitors 

volts 

Cl 0.1 Polyester 250 10 909847 Mullard C280 AE/A100K 
Ce -OLF Polyester 250 20 909227 Mullaed c2B0 AE/PL7K 
c3* 1800p Polystyrene 30 2s 907884  Suflex HS7/A 
ch O47 Polyester 250 20 909227. Mullard c280 AE/P47K 
c5* -O1 Silver Mica 500 20 908245 Erie Microcap 
C6* -Ol Silver Mica 500 20 908245 Erie Microcap 
* Contained in Ll assembly 

Inductors 
Li Coil Assembly Cr S17 
Vt p-n-p. 909414 Motorola 23323 


RA .121'f 


8 - 31 
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Cct. Value Description Rat. Tol. Racal Manufacturer 
Ref. % Fart No. 


MAIN I.F. MODULE 


Resistors 
ohms % 
?R1 Ik Metal Oxide 5 908267 Electrosil TRH 
eRe not used 
2R3 120 Metal Oxide 5 908286 Electrosil TR4 


NOTE; 2R1 and 2R3 are not mounted on a board. 


H.T, Supply Filter (AC 30535) 

RL 100 Metal Oxide 5 908276 Electrosil TR4 
I.F. Amplifier Board (BC 30533) 

R1 18k Metal Oxide 5 908272 =6 Electrosil TR4 
R2 3.9K Metal Oxide 5 900990 = Electrosil TRY 
R3 330 Metal Oxide 5 908268 Electrosil TRi 
R4 4.7k Carbon Film 10 908246 Nutec RKLIO 

R5 33 Metal Oxide 5 908690 Welwyn F25 

RO 1k Metal Oxide 5 908267 Flectrosil TRY 
RT 22k Metal Oxide 5 908269 Flectrosil TR4. 
R8 47k Metal Oxide 5 900989 = Electrosil TR 
Ro 2.2k Metal Oxide 5 908270 = Electrosil TRY 
R10 5.6k Metal Oxide: 5 908273 Blectrosil TRY 
R11 47k Metal Oxide 5 900989 = Blectrosil TR4 
Ri2 3.9 Metal Oxide 5 900990» - Blectrosil TR4 
R13 10k Metal Oxide 5 900986 Flectrosil TR4 
R14 220 Metal Oxide 5 900988 = Rlectrosil TR4 
R15 8.2k Metal Oxide 5 908275 Electrosil TRk 
R16 7k Carbon film 1o 908246  Nutec RKL1O 
R17 3.9k Metal Oxide 5 900990 = Flectrosil TRY 
R18 12k Metal Oxide 5 908274  Electrosil TR4 
R19 330 Metal Oxide 5 908268 = Electrosil TR 
R20 47k Carbon Film 5 908246 Nutec RKLIO 
Rel 4? Metal Oxide 5 908298 Welwyn Fa5 

Ree 1k Metal Oxide 5 908267 Electrosil TR 
Detector Board (CC.28236) - 

R1 3.9k Metal Oxide 5 900990 ~—s- Electrosil TR4 
Re 33k Metal Oxide 5 908291 Electrosil TR4 
R3 39k Metal Oxide 5 908292 = Blectrosil TRA 
R4 5 .6k Metal Oxide 5 908275 Electrosil TRL 
R5 56 Metal Oxide 5 908289 =Flectrosil TR4 


8 - 32 
RA.1218 /RA.1217 Vol. 2 


R7 2.2k 
RB 330 
RO 10k 
R10 

Rll 7k 
R12 820 
R13 100k 
R14 47k 
R15 1k 
R16 33 
R17 6.8 
R18 2.7k 
R19 15k 
R20 100 
Rel 2.2k 
Ree 5.6k 
R23 25k 
Rok 3.0k 
Re 56k 
R26 1.2k 
R27 6.8 
Reb Pek 
R29 

R30 

R31 82 
R32 5.6k 
R33 5 .6k 
AGC Board 
Rl 15k 
R2 3.9k 
R3 330 
R4 2 -Ok 
RS ea 
R6 dk 
R? 18k 
RB 12k 
RQ lk 
R10 18 


ites tile [ 


Description 


Racal 


Part No. 


I.F. MODULE (continued } 


Metal Oxide 
Metal Oxide 
Metal Oxide 
Not used 


Metal Oxide 
Metal Oxide 


Matal frida 


ee ee 


Metal Oxide 
Metal Oxide 


Composition 
Carbon Fiim 
Metal Oxide 
Metal Oxide 
Metal Oxide 


Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 


Metal Oxide 
Metal Oxide 
Metal Oxide 
Not used 
Not used 


Metal Oxide 
Metal Oxide 
Metal Oxide 


BC.31466/B 


Metal Oxide 
Metal Oxide 
Metal Oxide 
Carbon Film 


Composition 


Metal Oxide 
Metal Oxide 
Metal Oxide 
Mata 41 wet AR 


Pn boat VALU 


Composition 


MISA 


20 


SST UT SAA A An a SAU AS 


STONE NST 


PRP 
oo 


PMT An 
o 


908276 
908270 
908268 
900986 


900989 
908282 
908293 
900989 
908267 


902490 
908247 
908294 
908280 
908276 


908270 
908273 
908291 
900990 
908287 


908285 


900987 
908269 


908290 
908273 
908273 


o-nos60 A 


900200 
900990 
908268 


902488 


908267 
908272 
908274 


300207 


902487 


Manufacturer 


Electrosil TR4 
Electrosil TR4 
Electrosil TRY 
Electrosil TR4 


Electrosil TRA 
Electrosil TRh 
Electrosil TR4 
Electrosil TRY 


Erie 15 

Nutec REKLIO 
Flectrosil TR4 
Electrosil TR4 
Electrosil TR4 


Electrosil TR’ 
Electrosil TRh 
Electrosil TR4 
Electrosil TRY 
Electrosil TR4 


Electrosil Tri 
Electrosil TR4 


Electrosil TRi 


Electrosil TR4 
Electrosil TR4 
Electrosil TRL 


Electrosil TR4 
Blectrosil TR4 
Electrosil FR4 
Nutec RKLIO 
Erie 15 


Electrosil TR4 
Electrosil TR4 
Electrosil TR4 
Electrosil TRY 
Erie 15 


Cet. Value Description Rat. Tol. Racal Manufacturer 
Ref. % Part No. 


I.F. MODULE (continued 


Rll 10k Carbon Film 10 908249 WNutec RKLIO 
R12 150k Metal Oxide 5 908277 Electrosil TR4 
R13 120k Metal Oxide 5 908281 Electrosil TR4 
R14 10k Metal Oxide 5 900986 Electrosil TRS 
R15 10k Metal Oxide. 5 900986 Electrosil TR4 
R16 120k Metal Oxide 5 908281 Electrosil TR 
R17 68k Metal Oxide 5 908279 Electrosil TR 
R18 820k Composition O.1 10 902e5h% Erie 15 

R19 1k Metal Oxide 5 908267 Electrosil TR4 
R20 2.2k Metal Oxide a 908270 = Electrosil TR4 
R21 6.8k Metal Oxide 5 900987 Electrosil TR4 
R22 15k Metal Oxide 5 908280 Electrosil TR4 
R23 820 Metal Oxide 5 908282 = Electrosil TR4 
R24 3.3k Metal Oxide 5 900991 Electrosil TR4 
R25 470 Metal Oxide 5 900992 Electrosil TRh 


Converter Amplifier Board (BC 34783/VAR) (Top Board 


Rl 6.8k Metal Oxide 5 900987 Electrosil TRY 
Re 1.8k Metal Oxide 5 908283 - Electrosil TR4 
R3 100 Metal Oxide 5 908276 Electrosil TR4 
RY 270 Metal Oxide 5 908284 Electrosil TR4 
RS 1k Metal Oxide 5 908267 Electrosil TR4 
R6 100 Metal Oxide 5 908276 Electrosil TR4 
R7 15k Metal Oxide 5 908286 Ellectrosil TR4 
R& 100 Metal Oxide 5 908276 Electrosil TR4 
Rg 1.2k Metal Oxide 5 908285 Electrosil TR4 
R1lo* 56k Metal Oxide 5 908287 Electrosil TR4 
R1l 120 Metal Oxide 5 , 908286 Electrosil TR} 


* R10 is fitted only to the 100 kHz board 34783/B 


Converter Oscillator Board (BC 38568/ VAR) (Bottom Board } 


NOTE; Except for R12, resistor details are identical in the 100 kHz (B) 
and 455 kHz (A) versions. 


ohms 
Rl 100 Metal Oxide 5 908276 Electrosil TR4 
Re 68k Metal Oxide 5 908279 Electrosil TRL 
R3 390 Metal Oxide 5 908472 Electrosil TR4 
Ru 47k Metal Oxide 8 900989 =Electrosil TR4 
RS 22k Metal Oxide 5 908269 Electrosil TRH 


RA. 1217 Vol. 2. 


See a pest 


Rot 
wat 


Ba e-Bay 


I.F. MODULE (continued) 


1 Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 


Metal Oxide 
(100 kHz only) 
(455 kHz only) 


Potentiometer 


Capacitors 


Ceramic 
Ceramic 


H.T. Supply Filter (AC 30535) 


Polyester 
Polyester 


volts 


50 
50 


250 
250 


I.F, Amplifier Board {BC .30533) 


R6 ik 
RT 5.35k 
Rg 18k 
RQ 100 
R10 1k 
Rll 44 
R12 39k 
R13 82k 
AGC Board 
RV1 2.2M 
Module 
C1 0.22 
ce 0.22 
c1 -O47 
ce O47 
cl O.1 
c2 O47 
C3 10 
ch 180p 
cs 0.1 
C6 O47 
CT 0.1 
c8 180p 
cg O.1 
c10 0.1 
cll O47 
cle 0.1 
C13 180p 
cl 50 
c15 O47 
c16 O47 
C17 100p 
Nelector Hua 
gl 180p 
C2 O17 
C3 10 
on 1200p 
c5 10 
BA .I2Z17 


Polyester 
Polyester 
Electrolytic 
Polystyrene 
Polyester 


Polyester 
Polyester 
Polyshyrene 
Polyester 
Polyester 


Polyester 
Polyester 
Polystyrene 
Eliectrolytic 
Polyester 
Polyester 
Polystyrene 


Polystyrene 
Polyester 
Electrolyti« 
Polystyrene 
Electrolytic 


oer 
oyu 


250 
16 
30 
290 
250 
250 
30 
250 
290 


250 
250 
30 
16 
250 
250 
40 


5 


MTS NST NT 8 


-20450 
-20450 


-10450 
ae 
~ 10450 


- 908267 


900991 
908272 
908276 
908267 


908690 
908292 
908691 


908365 


908338 
908338 


909227 
909227 


909847 
909227 
900068 
907881, 
909847 


909227 
909847 
907884 
909847 
909847 


909227 
909847 
909884 
908796 
909227 
909227 
90824] 


yo7eey 
909227 
300068 
908332 
900068 


Flectrosil TRY 
Electrosil TR4 
Electrosil TR4 
Electrosil TR4 
Electrosil TR 


Welwyn F25 


Electrosil TR4 
Electrosil TRY 


Plessey Type 


Mullerd ceo 


cite ae 2d 


Mullard C280 
Mullard C426 
Suflex HS7/A 
Mullard C280 


Mullard C280 
Muliard c280 
Suflex HS7/A 
Mullard c280 
Mullard c280 


Mullard c280 
Mullard c28o 
Suflex HS7/A 
Muliard che6é 
Mullard c280 
Mullard c280 
Suflex HS7/A 


Suflex HS7/A 
Mullard cesa 
Mullard c426 
Suflex HS7/A 
Mullard ch26 


AE/PL7K 
AE/PATK 


AT/ALOOK 
AE/A100K 


AE/PLTK 
AR/E10 


AE/A1OOK 
AE/PATK 
AE/A100K 
AE/ALOOK 
AE/A100K 
AE/P! 7K 
AE/A100K 


ARF90 
AE/PUTK 
AB/PE TK 


AE/P! TK 
AR/EIO 


AR/ELO 


Cet. Value Description Rat Tol. Racal Menufacturer 
Ref. Part No. 
cé 120p Polystyrene 30 3 908332 Suflex HS7/A 
CT 10 Electrolytic 16 -10+50 900068 Mallard ee: AR/E1O 
c8 120p Polystyrene 30 23 908332 Suflex HS7/A 
cg .O47 Polyester 250 20 909227 Mullard C280 AE/P4Y7TK 
clo. O51 Ceramic 30 -25450 906675 Erie 8117/30 
Cll 0.1 Ceramic 30 -25450 906675 Erie 8117/30 
C12: 100p Polystyrene 30 23 908241  Suflex HS7/A 
C13 O47 Polyester 250 20 909227 Mullard C280 AE/PH7K 
c14 180p Polystyrene 30 4 907884  Suflex HS7/A 
e151 Ceramic 30 -25450 906675 Erie 8111/30 
C16 0.1 Ceramic 30 25450 906675 Erie 8117/30 
C17 -O47 Polyester 250 20 909227 Mullard c280 AB/PL7K 
c18 3350p Silver Mica 350 2 902173 ~J.M.C. Cx225/350 
c19 -O1 Ceramic 100 900067 Erie cDp801 
c20 .0022 Ceramic 350 20 902126 Lemeo 310K 
c21 7-35pP Variable 908806 Steatite Triko 02/N1500 
c22 7-35p Variable 908806 Steatite Triko 02/N1500 
C23. —i«O 1 Ceramic 30 -25450 906675 Erie 8117/30 
cah 0.1 Ceramic 30 ~25450 906675 Erie 8117/30 
C25 10p Polystyrene 30 + 908324  Suflex HS7/A 
c26 lop Polystyrene 30 as 908324 Suflex HS7/A 
AGC Board (BC _31466/B} 
ci -O47 Polyester 250 20 909227 Mullard ce8o A AE/PHTK 
c2 0.1 Polyester 250 10 909847 Mullard C280 AE/A100K 
a -0086 Silver Mica 125 2 908337 S.T.C. 454LWA-7 
ch 330p Polystyrene 50 3 908242 Suflex HS7/A 
C5 -O47 Polyester 250 20 909227 Mullard AE/PL7K 
c6 O47 Polyester 250 20 909227 Mullard c280 aB/Pl7K 
CT 33p Polystyrene 30 1p 906497  Suflex HS7/A 
c8 O47 Polyester 250 20 909227 Mullard C280 AE/P47K 
fatal 48 Me Asrwthesrane an al anzyRAh CaPle, wots 
wo AVP Polystyrene at mi Ae me bea Le LL] mh 
c10 390p Polystyrene 40 2s 908243  Suflex HS7/A 
c11 O.1 Polyester 250 10 909847 Mullard C280 AE/A100K 
Cie 0.22 Ceramic 50 -10450 908338 T.C,.C. CMLI1O 
C13 0.1 Polyester 250 10 909847 Mullard c280 AE/A100K 
clk 6.4 Electrolytic 25 -10450 905371 Mullard Ch26 AR/F6.4 
C15 0.64 Electrolytic 64 -10450 909311 Mullard C426 AS/HO.64 
C16 O.1 Polyester 250 10 909847 Mullard c280 AE/A1LOOK 
C17 50 Electrolytic 25 -104+50 908798 Mullard Ch26 AR/F50 
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I.F. MODULE (continued 


Converter Amplifier Board {BC 34783/VAR} (top Board) 


cl +0033 Ceramic 50 10 Erie 8003 

ce 330p Pelystyrene 30 a3 908242 suflex HS7/A 

C3 82p Ceramic 50 10 Erie 431 N2200 

ch Oa Polyester 250 10 909847 Mullard c280 AE/A100K 

c5 4700p Ceramic 50 10 Erie 8003 WSR 

C6 0.1 Polyester 250 10 909847 Mullard c280 AE/A100K 

C7 0.1 Polyester 250 10 909847 Mullard C280 AE/A100K 

c8 47Op Polystyrene 30 2k 908317  Suflex HS7/A 

c9 2.2 Tantalum 20 20 908316 U. Carbide K2R27208 

Converter Oscillator Board (BC _38568/vAR) (Bottom Board) 

NOTE: Except for CG the capacitor details are identical for the 100 kHz and 
455 kHz versions. 

cl -O7 Polyester 250 20 909227 Mullard c280 AE/P47K 

c2 6.8p Ceramic 750 2p 902041  Lemeo 310NPO 

CH 150p Polystyrene 30 25 908331 Suflex HS7/A 

ch —s-7-35p Variable 908806 Steatite 75 Triko 02 

C5 47Op Polystyrene 30 ad Suflex HS7/A 

C6 0.64 Electrolytic 64 -10450 909311 Mullard c426 AS/HO.64 

C7 0.1 Polyester 250 10 909847 Mallard c280 AE/A100K 

c8 4770p Polystyrene 50 ak 908317 Suflex HS7/A 

cg 18p (455 kHz board )30 1p 908323 Sufiex HS7/A 

cg 100p (100 kHz hoard )30 23 908241 Suflex HS7/A 

c1o L7Op Polystyrene 30 25 908317 Suflex HS7/A 

I.F. Amplifier Board (BC 30533) 

LL Coil Assembly Racal cr 33004 

Tp Coil Assembly Bans] OM ZEAE 

ise AGG STi ay ; Mevart ver PIV 

13 Coil Assembly Racal CT 33006 


Detector Board 


ual Transformer Assam 
at POU. Ome? AES omy 


bly t= 5 fe sn 
T2 Transformer Assembly cT 33002 
Li Not used 
12 Coil Assembly CT 31473 
L3 Coil Assembly ct 32962 
A.G.C, Board 
Lal. Coil Assembly cT 33008 
le Coii Assembly CT 335007 
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Ref. + 3 Part No. 
I.F. MODULE (continued 

Converter Amplifier Board 
Li Coil Assembly (455 kHz) cT 32958 
I2 Coil Assembly (100 kHz) cr 34763 
Converter Oscillator Board 
Ll Coil.Assembly (455 kHz) CT 32959 
Ll Coil Assembly (100'kHz) cr 34764 
12 Coil Assembly (455 kHz) Cr 42960 
12 Coil Assembly (100 kHz) cr 34765 

Transistors 
I.F. Amplifier Board 
V1 p-n-p. 909414 Motorola 2N3323 
\VTe p-n.p. 906370 Texas 2N2412 
VT3 p.n.p. 909414 Motorola 2N3323 
vr pen-p 909414 Motorola 2N3323 
Detector Board 
vii n.p.n. 906433 8.T.C. BSY95A 
VTe n.p-n. 900656 Texas 25733 
vI3 n.p.n. 906433 5.T.C. BSYS5SA 
vr4 n.pen. 906433 S.1.C. BSY95A 
VO n.pen. 906433 §.T.C. BSY95SA 
vr6é npn 906433 §.T.C. BSY95A 
AGC Board 
VI1 p-n.p. 909414 Motorola 2N5323 
vie Hap’ Bs 906433 S.T.C. BSYS5A 
VI3 Frain 910839 Texas 2N3707 
vr4 nepen. 909413 8.T.C. 2N930 
VT5 p-n.Pp. 909414 Motorola 2N4323 
vré n.p n. 908361 Texas 2N1304 
Converter Amplifier Board : 
vr1 nepen. 906433 §.T.C. BSY95A 
vr2 n.p.n. "06006 Mullard BC107. 
v3 n.pen. 906006 Mullard BC107 
Converter Oscillator Board 
VIL pen.p. GO94 Lh Motorola 2N3323 
vT2 n.p.n. 906433 §.7.C. BSY95A 
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Cet. Value Description Rat. Tol. Racal Manufacturer 
Ref. % Part No. 
I.F, MODULE (continued 

Diodes 
Main I.F, Amplifier 
D1 908343 Texas 18920 
Detector Board 
Dl 908343 Texas 18920 
D2 908343 Texas 18920 

z, Ne ana 

y Noeees ( 900652 Mullard AAZ15 or 
D4 ( 908349 Hughes HD1871 
DS Zener 908344 International MZ13T5 
Dé 908343 Texas 18920 
D7 90834 Texas 15920 
AGC Board 
D1 906720 Texas 1Shh 
pe 908343 Texas 15920 
D3 908343 Texas 18920 
D4 Zener 908344 International MZ13T5 

Plugs and Sockets 
I.F. Unit Module Connectors 
SETA Coax. Fixed I.F. Input 906878 Belling Lee 11403/cS/Ag 
PLS Plug, free, to mate with SKTA 908370 Belling Lee L1403/RFP/Ag 
PL1 Main 37-way connector (fixed) 908674 cannon DCF37P 
1SKT1 Free 37-way connector 908603 Cannon DCN37S 
I.F. Converter Panel 
SKT1 Coaxial: fixed 906878 Belling Lee L1403CS/Ag 
SKT2 Coaxial: fixed 906878 Belling lee L1403CS/Ag 
SKT3 Coaxial: fixed 906878 Belling Lee L1403CS/ag 

Crystals 
Detector Board 
XL1 1601.50 kHz CD38871/B 
XL2 1598.50 kHz cp38871/c 
Converter Oscillator Board (8) 
XL1 1145 kHz in 455 kHz Converter cD38871/8 
Xie 1500 kHz in 100 kHz Converter  ¢p38871/F 
Terminal Strip 
TB1 5S-way - rear panel. 909928 =s Carr. Fastener 

4h -79-593-5M 
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Ref. 


Description Rat. Tol. 
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(BC 38640) 


Component Board Assembly 


Components 


Racal 
Part. No. . 


BABTS49 


Manufacturer 


POWER UNIT TYPE PU.1153 (AG/DC SUPPLY) 


NOTE: Components pre-fixed '1' are located on the chassis assembly. 


Those without prefix are on the component board. 


1R1 100k 
RL 1k 
R2 1.8k 
R3 2.2k 
R4 2.7K 
R5 2.tk 
R6 1.2ék 
ARV 1.5k 
ur 
1¢c1 02 
1ce 202 
1¢c3 500 
ich 500i 
1c5 100 ,, 
Cl: 100% 
C2 0.1 
1T1 
IVTL 
VTl1 
VTe 
IDI 
BL 
De 
D3 
pe 


RA.1217 


Resistors 


Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 
Metal Oxide 


WS SS 


Potentiometers 


Capacitors . 
a volts 


Paper 450 20 
Paper 350 20 
Electrolytic 64 -104+50 
Electrolytic’ 64 -10450 
Electrolytic - 50 ' 
Electrolytic 6.4 -10450 
Polyester 250 20 


Transformer 


Mains power transformer 


Transistors 

High current: n.p.n. 
p.n.p. 

p.n.p- 


Dicdes 


Zener: 18 volts 
Encapsulated rectifier unit 
Encapsulated rectifier unit 
zener: 6.8V | 5 
Zener: 4.7V 5 


907866 
906031 
906026 
906020 
906347 
906347 
906346 


908689 


902279 
902279 
906759 
906759 
9005 06 


911691 . 


909428 


moalmwoet 


911565 


911123 
909020 
909020 
911120 
909717 


Electrosil TR5 
Electrosil TRS 
Electrosil TR5 
Electrosil TR5 
Electrosil TRS 
Electrosil TR5 
Electrosil TR5 


Colvern 1106/98 


Dubilier Minicap G15 
Dubilier Minicap G15 
Mullard C431 BR/H500 
Mullard C431 BR/H500 
Hunts MEFCH3AT 
Mullard C426 aR/Cc100 
Mullard C280 AE/P100K 


USA. D - 01650 


RCA 2N5055 
Mullard BCYLO 
Mullard BCYLa 


Mullard 0AZ234 
Motorola MDA 920/3 
Motorola MDA 920/3 
Hughes HS2068A 
Mullard OAZ240 
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Cet. Value Description Rat. Tol. Racal Manufacturer 
Ref. % Part No. 
@ PU.1153 (continued) 
Fuselinks 
1¥Fsi MAINS 250 mA anti-surge 911700 Beswick TDC134 
1Fs2 HT. 1 amp. anti-surge 912052 = Beswick TDC134 
Fuseholders go0ki2 Relling lee E575 
Switches 
SA Slider: panel 912063 E.M.I. Type 85 
1SB Slider: panel 912063 E.M.I. Type 55 
Connectors 
1SKT 1 Socket: sub-minature 15-way 908683 Cannon DAMF. 15.8 
( PLL Plug: fixed 3-pin, brass 900011 Plessey Mk4 CZ63955/5 
Socket, free, for power connection to PLL 905151 Plessey Mk4 20283283/5 
Outlet Accessory Set for free socket 905154 Plessey 508/1/03008/205 
ry 
Led 
\ 
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ILLUSTRATIONS 


H.F. Communications Receiver RA. 1217 
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(At rear of Book) 


Wadley System - Block Diagram : 
Electronic Band Selection: Explanatory Block Diagram 
Block Diagram: RA, 1217 

Component Layout: R.F. Module 
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Component Layout: Ist V. F. 0. 

Circuit: Ist V. F. 0, 
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Circuit: I. F. Module 

Component Layout: B. F. O, 

Circuit: B. F,O, Unit 

Gomponent Layout: Audio Amplifier (10 mW) 

Circuit: Audio Amplifier (10 mW) 

Component Layout: Audio Amplifier (one-watt) 

Circuit: Audio Amplifier (one-watt) 

Layout; Power Unit Type PU. 1153 

Circuit; Power Unit Type PU. 1153 

Interconnections: Main Cableform 

Interconnections RA. 1217 : 
Interconnecting Diagram: 16 Volts Supplies RA. 1217 
Chassis Layout: RA. 1217 

Rear Panel: RA, 1217 
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INTRODUCTION 


1. The RA. 1217 is constructed on a modular system, the separate 

modules themselves being composed of smaller assembly units. 
This type of construction lends itself to a servicing system based on re- 
placement units and simplifies the incorporation of improved designs or 
special facilities. Many of the board assemblies contain further coil or 
transformers sub-assemblies etc., but it is strongly recommended that 
the user should regard the printed circuit board assembly as the smallest 
item suitable for unit replacement. In accordance with this principle the 
receiver can be dismantled into the following main items. Each principal 
heading indicates a module, with the Prine circuit boards contained in 
that module listed beneath. 


MODULE ASSEMBLIES 


2. Units and Sub-Assemblies Racal Part 
Number 

Hee 2 Module. Be sembly : | BESS GR SSS 28/4 

1. Aerial Filter AA, 28188 

2. Coil and Switch Assembly BA. 34082 

3. R.F. Amplifier Board BA. 28185 

4. H.T. Filter (not located in the AA. 28179/B 

R.F. Module) 

Ist Mixer and 40 MHz Filter Assembly Fig. 8 BA. 28211 

1. Ist Mixer Board BA. 28215 

2, 40 MHz Filter AA. 28197 
2nd Mixer Assembly Fig. 9 BA. 30959 

I. Mixer Board BA. 28177 
3rd Mixer Assembly Fig. 11 BA. 3597 

1. Mixer and Filter Board BA. 35966 
Ist V.F.O, Assembly Fig. 5 CA. 28120 

l. Oscillator Board BA. 35195 

2. Buffer Amp (to Ist Mixer) BA. 28128 

3. Buffer Amp (to Harmonic Mixer) BA. 32535 

1-1 


RA. 1217 Volume 2 


Racal Part s 


Number 


(Part of 
CA. 28276/B) 


BA. 32858 


Units and Sub-Assemblies 
and V_F.0._Assembly Fig. 10 
1. Oscillator Board 
2. Buffer Amplifiers 
1 MHz Amps, Osc. and Calibrator Fig. 6 
l. I MHz Amplifiers 
2. 1 MHz Osc. and Calibrator 
2 oes Gee oe Fig. 7 
l. H.T. Filter 
2. Harmonic Generator Board 
a.) Harmonic Filter 
5. Harmonic Mixer . 
é. 37.5 MHz Buffer Amp. 


** The overall module (CA. 28276) is usually 
referred to as the '37.5 MHz Generator' 


BA. 


32860 


{Part of 


CA. 


BA. 
BA. 


BA. 


BA. 
BA. 


module although it also contains the 1 MHz 


calibrator section 
Casisorat Wwe vee ELON. 


37.5 MHz Band-Pass Filter Fig. 7 
r34 a rs i oe el oe i et 2 
i. I MIVQULULE “AS Se iDLy (‘too KF4 1. z, 
ores Sega Hanes (100 kHz i.f \ Fig.. so 
l. I. F. Amplifier Board 
2. Detector Board 
3. A.G.C. Board 
4. Converter Oscillator Board 
(455 kHz) 
(100 kHz) 
5, Converter Amplifier Board 
(455 kHz) 
(100 kHz) 
B.F.O. Fig. 13 
I. 600 kHz Oscillator Board 
Buffer Amplifier Board 
Power Unit PU. 1153 (a.c. fd.c.) Fig. 15a 


1. Complete Assembly (with Component board) 


2. Gomponent Board Assembly 


AC. 


ThA 
oe Pees 


28276) 


28284 
32854 


35836 


aie tic 


37894 
32850 


S547 


. 385684 
.38568B 


. 34783A 
. 34783B 


MAIN CHASS15 GENERAL DETAILS 


3. Before commencing a detailed description of each module a few 
points concerning the main chassis may be noted. The most 
Suitable illustrations to meter to are ne sntereonnec hans diagrams Fig. 16 


poly se fe eS a has a 
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H.T. DISTRIBUTION 


4. The -l16V h.t. supply from the Power Unit is supplied, without 
switching, to the 3rd Mixer, 1 MHz oscillator, I. F. Module and 
B,F,O. The -16V supply to those stages prior to the 3rd Mixer, which are 
the R.F. Module, Ist Mixer, 2nd Mixer, Ist V.F.Q. and 37.5 MHz 
Generator circuit, is controlled by the System switch. The switched h.t. 
to these units is routed via the microswitch SB and the terminal block TBI 
which enables the switched h.t. to be connected to an external l.f. adaptor 
unit, if required. 


5. The microswitch SB connects h.t. to the terminal 'h.t. r.f.' 

all settings of the MHz tuning control except '00'. When the 
MHz control is turned to display '00" on the scale, a cam moves the micro- 
switch SB to the opposite contact, thereby transferring the h.t. to the terminal 
‘th.t. Lf.' on TBI. For operation below 1 MHz the terminals 'h.t. r.f.‘' and 
"h.t. Lf. can be linked. This link should be removed when the Racal l. f. 
adaptor is connected. 


System Switch SE Fig. 16 
6. In the OFF position the external supply to the power unit is dis- 


connected by the opening of the switch contacts SC1 and SC2 
which are mounted on an extension of the shaft of the system switch SE. The 
function of each wafer of switch SE is described as follows: 


7. Wafer SE2R: This wafer controls the distribution of -16V h. t. 

to certain circuits as follows: In positions CHECK B.F.O. and 
CAL, -16V is supplied to the calibrator circuit and disconnected from the 
units prior to the 2nd Mixer. In the MAN and A.G.C, positions of the switch 


the -16V is connected to the circuits prior to the Znd Mixer, and disconnected 
from the calibrator cireuit. 


8. Wafer SEIR: In all settings except MAN, this wafer connects 
the a.g.c. line to the a.g.c. amplifiers in the i.f. module. In 
MAN. the a.g.c. line is connected to the slider of the R. F. Gain control. 


9. Wafer SE3F: This wafer provides an earth connection to the 
b.f.0. switch (SBIF). In the CAL position the earth is dis- 
connected in order to disable the b.f.o. during the calibration procedure. 


10, Wafer SEIR: An earth is provided only in the three a. g.c. 
positions of the system switch, thus completing the charge 
path of the appropriate time-constant capacitor in the I, F. Module. The 
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Main Chassis (Continued) 


contact 'a.g.c. short' is connected to the Bandwidth switch, in order to pre- 
vent the use of short time-constant a.p.c. whenever the Bandwidth switch is 
set to bandwidths of 1.2 kHz, or less. 


Meter Switch 


ll. In the R. F, position the + terminal of the meter is connected to 
the a.p.c. output inthe I. F. Module and the negative terminal 
to earth vie the slider of the set-zero potentiometer 3RV4. With nil signal 
input and with the R. F. GAIN control at fully clockwise the a.g.c. line is 
at approximately 4 volts negative to earth, the meter can be set to zero by 


adjusting an VA. Any subsequent a, E c. output then provides ameter in- 


dication of signal strength. In the A. F, position the meter is connected across 
the output of the rectifier bridge 3D1-3D4 and indicates the level of the 1 mW 
6008 audio line. 


Meter Zero Setting 


12, The potentiometer 3RV4 is mounted on a small component board 
located within the receiver, on the left hand side. (Fig. 18). 

The setting procedure requires the injection of a l-wV e.m.f. at the antenna 

socket, with the system switch at AGC Med. and the Meter switch to R.F. 

The potentiometer is then adjusted to pive an 'S' Meter reading of exactly 

I microvolt. 


MHz Tuning Control 


13. This control rotates the variable capacitor of the Ist v. {.o. thus 
providing the electronic band selection described in the Operators 
Manual. 


14. A further function of the MHz control is that when set to indicate 
‘On’ a pair of microswitches (ISA and ISR on Fig. 16) Are actu ated, 


which disconnect the a.g.c. andh.t. icon the r.f. unit, eat mixer, second 
mixer, first v.f.o. and 37.5 MHz generator and Paneer these voltages to 


alternative terminals on the rear pane] marked ‘h.t. 1. = 'and 'a.g.c. Lf.' 


KHz Tuning Control 


15. This control rotates the variable capacitor of the énd v.f.o. and 
has no auxiliary functions. 


R.F. Gain A. F, Gain, Line Level 


16. These controls are described in the paragraphs headed 'I. F. 
MODULE'. The circuit connections are illustrated in Fig. 12 
and Fig. 16. 


ae 


Main Chassis (Continued) 
CGal-Fine Tune Control IRV3 


17. Refer to the paragraphs headed '2nd V.F.O.' and Fig. 10. 

and V, F. QO. Switch 

18. Refer to the paragraph headed '2nd V. F.0O,' and Fig. 10. (Page 1.14) 
Plugs and Sockets 

19. Several of the modules are connected to the chassis wiring 


via Cannon connectors which contain both d.c. and r.f. 
connections. The part of the connector attached ta the module is fitted with 
d.c. pins and coaxial sockets and is described as the plug (PL1). The 
mating socket (SKT) is attached to the chassis wiring and carries d.c. 
sockets and coaxial pins. Diagrams of these connectors are shown 


in Fig. 16 Interconnections. 


Wiring Identification 


20. In the main chassis cableform, interconnections can be 

traced by reference to marker sleeves for coaxial and 
screened wiring, and colour coding for d.c. wiring. Refer to Fig. L-16 
for information. The wire numbering for the Crystal Filter Unit is 
shown in Fig. 18. 


R. F. MODULE 


21. The R. F. Module provides filtering, pre-tuning and ampli- 
fication of the r.f. signal, with delayed a.g.c. The module 


consists of three assemblies through which the signal passes in sequence, 
referring to Fig. 4 they are:- 


(a) From the Antenna input via the Muting relay 
contact RLAI to the 0 to 30 MHz low-pass filter. 
(b) Antenna attenuation and pre-tuning 
stage. 
(c) The r.f. amplifier board with a. g.c. 


Wiring Connections 
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In Jater versions of the module these connections are made 
via a 5-way connector at the forward end, with only the r.f. outlet to the 


Wiring connectis 


jst Mixer remaining on the side. 
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R.F. Module (Continued) 


Antenna Input and Filter 


23. The antenna is connected to the rear panel socket R. F. INPUT, 
thence via RLAI and a 500 mA fuse to the antenna filter circuit. 
A discharge path is provided to protect the antenna circuit against excessive 
accumulation of static charges, and the 500 mA fuse is a protection against 
a heavy surge such as might occur if the receiver is inadvertently tuned 
through the carrier frequency of an adjacent high-powered transmitter. 
The muting relay RLA can be wired, via a pin on the 12-way outlet on the 
rear panel, to open the antenna circuit when an associated transmitter is 
keyed. The filter circuit LI, L2, L3 and C1 to C5 has a passband of 
0 to 30 MHz which is designed to prevent any break-through at the 40 MHz 
intermediate frequency (Ist i. f.) or at the image frequency (80 MHz). The 
filter also prevents radiation of the first v.f.o. frequency from the antenna, 


Attenuator Circuit 


24, The switch SB which is operated by the front panel control 
marked AE ATT introduces attenuation into the signal path in 
approximately 10 dB steans. In the minimum attenuation position of SR the 
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switch is fully clockwise and the signal passes from IL3 via SB2F to the 
switch 2SA without attenuation. As the switch is moved anti-clockwise 
the resistor network R4, R5 and R6 is connected, piving 10 dB attenuation, 


Subsequent switch settings introduce more resistance into the signal path, 


thereby providing attenuation levels of -20 dE, -30 dB and -40 dB. To main- 
tain specification for measurements such as cross-modulation, intermodulation 
etc. at levels above 10 microvolts it is essential to use the AE ATT control. 


R. F, Tuning and Range Selection 


25. This circuit comprises the following: - 
{a} R,F. TUNE ganged variable capacitors 2C6a and 2C 6b 
(b) The switched r.f. range filters 2L1] to 2L5 
(c) The range switch 2SA which selects either the required 


furry 


range filter or the wideband (WB) path. 


26. Range Selection The range selection is in octave steps, 1 to 2 
MHz,2 to 4, 4 to 8, 8 to 16 and 16to 32 MHz. Wafer 2SA4F selects 

the primary and 2SAIF the secondary of the filter. Wafers 2SA3B and 

2SA2B short circuit all the filters except the one in use. The signal path | 

from the r.f. tuning selection is via 2SAIF to transistor 3VT2 on the r.f. 

amplifier board. 


27. R.F. Tune and W.B. The ganged variable capacitors 2C6a and 

2C 6b provide tuning of the selected r.f. filter (2L1 to 2L5) 
under the control of the R.F, TUNE control on the front panel. In the | 
WB setting of the Range switch the input signal by-passes the range 


R.F. Module (Continued) 


selection and r.f. tuning circuits and is fed via a 20 dB resistive 


attenuating network RI, R2 and R3 into the base of transistor 3VT2. The 
diodes 3D11 and 3D12 provide overload protection a 
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voltages. (up to 15 volts e.m.f.) 


R.F. Amplifier Board 


28. The r.f. amplifier consists of two similar stages 3VT2 and 

3VT3 each feeding into a low-pass filter. Considerable 
attention has been given to filtering and the amplifiers follow conventional 
practice, except for the method of applying automatic gain control which 
will be described in detail. 


29. A.G.C, Action Consider the amplifier 3VTZ. The pain of the 
amplifier can be varied according to the amount of capacitive 
by pass applied to the emitter resistor 3RY. The emitter b by-pass is via 


capacitor 3C4 the junction of diodes 3D3 and 3D4 and capacitors 3C2 and 
3C3 to earth. 


30. The by-pass impedance is determined by the conductivity of the 

diodes 3D3 and 3D4 and this in turn can be controlled by the 
amount of d.c. bias applied by the emitter level of the control stage 3VTI. 
The current through 3VT1 and hence the emitter voltage, is controlled by 
the a.g.c. voltage applied to the base of 3VTI. 


31. Under conditions of minimum a.g.c. action (maximum amplifier 
gain) the voltage on the a.g.c. line is -4V. This is applied to 

the base of 3VT1 via 3R3. This causes 3VT1 to conduct heavily and draw 

the maximum current through the emitter path formed by the chain of 

diodes 3D] to 3D4. Under these conditions the impedance of the by-pass 

from the emitter of 3VT2 is a minimum and amplifier pain is therefore 

at amaximum. It is essential that the diode chain has a low forward 

resistance. A high resistance diode could cause a reduction in the maximum 

gain of the amplifier. 


32, increasing signal strength may cause the a. g.c. voltage applied 
to the base of 3VTI1 to become less negative, as a result the 
current in 3VTI decreases and the impedance of the diode path increases, 
thereby reducing the gain of 3VT2. Under conditions of maximum a.g.c. 
the level at the emitter of 3VT1] may reach 0 volts but the diodes 3D5 and 
3D6 (with 3R5) will ensure that the junction of 3D5 and 3D4 remains at 
approximately 1.5 volts negative, thus ensuring that the diode chain 3)D1 
io 3D4 is completely cut off, thereby interrupting the emitter by-pass 
circuit of 3VT2 and reducing the amplifier pain to a minimum. 


33. Temperature Compensation The thermistor 3TH] in parallel 


with 3R2 provides temperature compensation. With rising 
temperature the current in 3VT1 tends to increase. This is counteracted 
by a decrease in the resistance of 3TH! which has the effect of taking the 


R.F. Module (Continued) 


bias on 3VT1 towards a more positive level, thereby checking the increase 
in emitter current due to temperature rise. 


34. Setting-Up 4RV1l. The potentiometer 4RVI which is mounted 

on the H.T, Filter board on the underside of the receiver (Fig. 18) 
is provided to allow for variations in diode characteristics, thus avoiding 
the necessity for selection or matching of components. Adjustment should 
be necessary only when putting a new amplifier board into service or follow- 
ing component changes. The setting is quite critical and adjustment should 
be made strictly according to the procedure given in the alignment chapter. 
The general principles of the adjustment procedure are as follows: 


35. The system switch is set to Manual and the R. F. GAIN control 
is set to the maximum gain position, thereby causing the a.gp.c. 

line to acquire a level of -4 volts to chassis. Ad.c. voltmeter (AVO 8) is 

connected to the collector of 3VT1 (-ve) on the r.f. amplifier board. 


36. Potentiometer 4RVI1, should be adjusted so that the collector 
voltage of 3VTI decreases (becomes less negative) as the 
transistor is brought towards saturation. The correct sctting is the exact 


point where the collector voltage just ceases to change, indicating that the 
transistor has ‘bottomed'. The actual reading on the voltmeter at which 
this occurs will probably be between 3 and 4V Ree save: A ‘bottom! read- 
ing greater than -4 volts indicates that the diode chain has a high forward 
resistance which will be detrimental to amplifier gain. The forward re- 
sistance of any diode in the chain should not exceed 2592 when measured on 


the ‘ohms x 100' range of the AVO Model 8 test meter. (Diodes type HS1842) 


FIRST MIXER 


FIRST MIXER (BA. 28211) Fig. 8 
37. A balanced mixer circuit is used to reduce the possibility of 


the second harmonic of a 40 MHz signal entering the 40 MHz - 
filter. The incoming signal from the r.f. unit is fed into transformer Tl 
and drives the emitters of VT1 and VT2 in push-pull. The first v.f.o. 
frequency is applied via PL3 and C4 to the bases of VTl and VT2. The 
circuit is balanced by the potentiometer RVI. 


38. The mixer output appears in the inductor LI which is mounted 

in a sub-assembly with the remaining inductors of the 40 MHz 
filter, L2 to L8. Each coil has an adjustable core which combined with the 
critical spacing of the coils determines the response of the filter which has 
a passband 650 kHz either side of 40 MHz. It is essential that the filter 
should have a sharp cut-off, particularly on the high frequency side, to 
prevent the first v.f.o. frequency entering the filter when the v.f.o. is 
operating at the lower end of its frequency range. 
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FIRST V.F. 0. Fig. 5 


39. The first v.f.o. consists of three sub-circuits mounted on 
individual boards. The oscillator is a conventional] Hartley 
circuit tuned by the Megahertz tuning capacitor C] which is not mounted 
on the board. The oscillator frequency range is 40.5 MHz to 69.5 MHz. 
Normally the lowest frequency used is 41.5 MHz when the Megahertz 
tuning controlis set to 01. The oscillator output is taken from a tapping 


near the earthy end of inductor Ll] and fed to two buffer amplifiers in 
parallel. 


40. The two buffer amplifiers are identical circuits, the only 

difference being that one feeds out via plug PLZ to the first 
mixer stage and the other via PL1 to the harmonic mixer (37.5 MHz 
generator). A cascode circuit is employed to obtain adequate buffering, 
and the circuits are entirely conventional. When removing the lst 
V.F.O, module from the chassis the h.t. lead (violet) must be dis- 
connected from the small terminal block beside the module. Some earlier 
receivers do not have this terminal block, in which case the violet wire 
must be unsoldered from the H. T. Filter board on the uncensids of the 
receiver. (Fig. 18). 


NOTE: This module contains the following two main assemblies:- 
(a) The 1] MHz Oscillator, Amplifier and Calibrator 
(b) The 37.5 MHz generator assembly consisting of a 


harmonic generator mixer and amplifier. Refer 
to instructions in Chapter 7 for obtaining access 
to this assembly. 
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described first. 


1 MHZ OSCILLATOR AMPLIFIER AND CALIBRATOR Fig. 6 
41. This assembly consists of two sub-circuits. One board con- 


tains the 1 MHz crystal oscillator and calibrator circuit, the 
other board contains the amplifier stages which provide buffering in the 
1 MHz input and output circuits. The boards are mounted side-by-side 
on the upper (hinged) deck of the 37.5 MHz Generator Module. The 
calibrator is easily identified by the 1 MHz crystal mounted on the board. 


1 MHz Oscillator and Calibrator 


42. Transistor VTI is contained in a conventional Pierce type of 
crystal-controlled circuit. The output is taken from the emitter 
via the capacitive divider C4 and C5 to provide the correct level at the base 


circuits of transistors VT2Z and VT3 on the amplifier board. The i MHz 
crystal XL1 is contained in a holder and must be removed if an external 
l MHz reference source (synthesizer) is connected to the receiver. 


43. The calibrator circuit is a regenerative divider which 

receives an input at 1 MHz from the amplifier VT2 and supplies 
100 kHz with harmonics via connector AZ to the 3rd mixer board. The 
divider circuit comprises transistors VT2 and VT3, and the diode mixer 
circuit D1 to D4. 


44, The action of the divider is as follows: The 1 MHz input is 
applied via R9 to the centre tap on transformer L2. The circuit 
L2 and C12 is designed to resonate at 100 kHz and any response at this fre- 
quency is amplified by VT3 whose collector circuit, L3 and Cid, is tuned to 
100 kHz. The 100 kHz in the secondary winding of L3 is fed back to the base 
of VT2 whose collector circuit L1, C10 is tuned to 900 kHz. Thus 900 kHz 
and 1 MHz are mixed in the diode ring circuit, the difference frequency 
(100 kHz)is transferred via Tl] to the base of VT3 and the divider action 
becomes self sustaining. The output is taken via diodes D5, D6 and connector 
A2, to the third mixer module where the required range of harmonics is 
injected fer calibration of the receiver kHz scale. 


1 MHz Amplifier 
45, Transistors VT2 and VT3 on the amplifier board can be driven 
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VT1) from an external source such as a synthesizer. The output from VT2 
is fed from the junction of R9 and R10 to the connector A3, thence to the 
rear panel socket '1 MHz OUT'. The 1 MHz from VT2 also goes to the 
to m th the 
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46, Amplifier VT3 has a collector circuit which is modified by 

R15, €12 and R17 in order to pre-shape the output waveforin 
to obtain a suitable drive for the harmonic generator. The effect of the 
pre-shaping is to convert one half-cycle of the sine wave to a peaked 
waveform capable of generating a wide range of harmonics. (see Chapter 4, 
paragraph 18). Amplifier VT1 buffers the 1 MHz input whenever a synthesizer 
or external frequency source is connected. 


47, The calibrator circuit functions only when the system switch 
(SE2ZR Fig. 16) is set to CAL or CHECK B.F.O. In other 

switch positions the h.t. supply to the calibrator is disconnected. When 

the calibrator is switched off it is essential that there shall be no leakage 

of 1 MHz into the third mixer stage. The leakage is prevented by diode D] 

in the amplifier board which is reverse-biased in all settings of the 

System switch except CAL and CHECK B,F.O, In the two latter settings 

of the System switch the -ve voltage forward-biases Dl which allows | MHz 

to pass to the calibrator, Additional] isolation is provided by diode D6 which 

similarly gates the calibrator output. 


49. The function of thie seas 
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48. This section consists of six small sub-assemblies which are 

numbered 1 to 6, the same numbering also being shown on the 
circuit diagram. The section is contained in the same module as the | MHz 
amplifier and calibrator. The combined module is commonly referred to 
as the '37,5 MHz Generator’. - 


Harmonic Generator (Board 2) 
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eae of the | pre-shaped 1 MHz input. 
and the special characteristics of ee ee Dl. The capacitive property of 
the diode has the effect of producing a very fast edge possessing a high 
harmonic content which is applied to the base of YT1. The entire range of 
harmonics (up to at least the 32nd) must be amplified by VT without dis- 
crimination in favour of any particular frequency. The pre-set capacitor 
C1 can be adjusted to provide a constant amplitude over the harmonic range, 
measured at the output (pin 4). The diode D2 is provided as a safeguard 


against excessive base voltages. A similar diode connection is seen in the 
3.7.5.MHz amplifier (D] and D2). 


Harmonic Filter (Boards 3 and 4) 
50. This is a low-pass filter designed to pass all harmonic fre- 


quencies between 3 and 32 MHz but with a sharp cut-off 
immediately above 32 MHz. The output of the filter is applied to the base 
of VT1 on the harmonic mixer board. 


Harmonic Mixer (Board 5) 
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mixer cir cuit is Uusedqa 50 that the harmonic 
spectrum and the input from the first v.f.o. will tend to cancel 
each other at the output. The harmonic spectrum input is supplied via pin 
2 tothe base of VT1. The lst v.f.o. output is supplied via pin 4 to the base 
of VT2. Mixing takes place in the common collector circuit Li, C7, C8 
which is tuned to 37.5 MHz. The output via pin 5 is fed to the cascode 
amplifier board. The circuit is balanced by potentiometer RVI by which 
the bias on each transistor can be adjusted so that the emitter currents 
are equal. This adjustment is described in Chapter 3. 


37.5 MHz Amplifier (Board 6) 


52, This is a buffer stage’in a cascode circuit mounted on board 
number 6. A cascode circuit is used to provide adequate 

buffering with a low noise figure. The capacitor C7 provides neutralizing 

feedback. The collector circuit of VT2 (T1, C4) is anes to 37.5 MHz and 


the secondary of Tl, is connected ta socket SKT! which tan with 
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PLI, on the 37.5 MHz filter unit. 
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37.5 MHz Filter Unit 


53. This is a separate unit mounted on the receiver chassis which 
is connected to the output from the 37.5 MHz amplifier. The 

filter is designed and set-up to provide a passband of plus or minus 

150 kHz centred on 37.5 MHz. The correct alignment of this filter is 

vital to the satisfactory functioning of the Wadley system. The user is 

advised not to attempt any adjustment of the filter alignment. 


SECOND MIXER ae 

54. The second mixer produces the 2nd i.f. by mixing the 40 MHz 
i.f. spectrum with the 37.5 MHz injection, and selecting the 

@ to 3 MHz difference frequency. The stage VT1 and VT2 is a cascode 

buffer amplifier similar to the buffer circuits in the 37.5 MHz generator 

module. The 37.5 MHz is supplied via connector A2 and pin 1; the test 

point TP! is provided to check the injection level. The stage is neutralized 

by capacitor C19 and the collector circuit Tl and C3 is tuned to 37.5 MHz. 

The secondary of T] forms part of the emitter circuit of the mixer stage 


VT3. The capacitor C3 is wired to the rear of the printed circuit board 
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55. The 40 MHz i.f. is supplied via A3 to the base of VT3. The 

resistor IR4 terminates the 40 MHz filter. Test points TP3 
and TP2 are provided to check the signal and injection levels, respectively. 
The collector circuit L1 and C8 form part of the 2-3 MHz band-pass filter 
and is tuned to the difference frequency, which is in fact a spectrum of 
signals extending from 2 MHZ to 3 MHz. The output is coupled via C9 to 
the remainder of the 2-3 MHz band-pass filter. Signals via an l.f. 
adaptor unit, which have been translated to the 2 to 3 MHz band, can be 
fed in via the LF socket on the receiver rear panel via connector Al and 
pin 5 to the input of the 2-3 MHz band-pass filter. A panoramic adaptor 
can be connected to the rear panel socket PAN. This unit examines the 
spectrum of signals at the collector of VT2Z. The band-pass filter is 
terminated by a 392 resistor in the 3rd mixer stage. 


THIRD MIXER 


THIRD MIXER (BA. 35970) Fig. 11 


56. In the third mixer the 1 MHz spectrum of signal frequencies 
from the 2nd mixer (2-3 MHz) is mixed with a frequency. 

(3.6 - 4.6 MHz from the second v.f.o. The difference frequency contains 

the required signal intelligence at a frequency of 1.6 MHz. A 100 kHz 

input from the calibrator which is supplied via the connector A3 provides 

harmonics to which the Znd v.f.o. (kHz) tuning scale can be aligned. 
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Signal Input 

57. The preceding 2 to 3 MHz band-pass filter (Fig. 9) is connected 
via socket A4 to the low-pass filter, formed by IL], 1C1 and 

1C2, which has a cut-off at approximately 5 MHz. The function of the filter 


is to give additional protection against 6 MHz and 37.5 MHz. 


58. The filtered signal spectrum is fed via 1C3 and 1L2 to pin 1 on 
the mixer board thence via the blocking capacitor C1 to trans - 
former T1 of the diode mixer circuit. 


Calibrator Input 


69, AVeore 


Also applied to Tl is the harmonic input from the calibrator , 

via A3 and the diode 1D1. This input is switched off except 
when the System switch is at CAL or CHECK BFO but in order to ensure that 
there shall be no leakage-of the fundamental 1 MHz, even though the 
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junction of Rl and RZ. This reverse biases the diode in the calibrator 
output. 


60. The variable 3.6 to 4.6 MHz from the second v.f.o. is 
supplied via the coaxial connector AZ to the band-pass filter 

formed by L7, L6é, L4 and L2 and associated capacitors. Termination 

is provided by R7 in parallel with the primary of TZ. The filter pass- 

band should extend from 3. 6 MHz to 4. 6 MHz with a fairly sharp cut-off 

above and below these limits. The filter is inserted to meet the following 

requirements: 


(a) The second v.f.o. is a wideband source and it is 
necessary to exclude the noise generated at the 
signal frequencies between 2 and 3 MHz,at 1.6 MHz, 
and also at the image frequencies of 5.2 MHz and 
6.2 MHz. 


(b) If two receivers are connected in a master-slave 
relationship using a common 2nd v.f.o., the 
filter will prevent cross-talk arising from coupling 
between the respective 2 to 3 MHz circuits which 
could occur via the 2nd v.f.o. 


él. The input from the second v.f.o. is applied via T2 to the bases 
of the balanced amplifier stage VT] and VT2Z. Note the test 

point TP2. The collectors of VT1 and VT2 are connected via R6 and RY 

to the transformers Tl and T3 respectively in the diode mixer circuit. 


Mixer Circuit 


62. The mixer circuit consists of the diode ring D1 to D4 together 
with transformers Tl and T3. This type of mixer is selected 6 
for its Hinearity which cancels the 'odd order' mixing which tends to occur 
where the input spectrum has a fairly wide bandwidth (in this instance 2-3 
MHz) and the i.f. output (1.6 MHz) almost comes within the input spectrum. 


63. _ The sum and difference frequencies from the mixer are fed via 
T3 into the filter formed by L3 and L5 with C3, C5 and Cé. 
This is 2a wideband filter centred on 1.6 MHz. Note the test point TP! at 
the input to the filter. Associated with this test point is provision for 
connecting a 680 resistor for test purposes only. The 68Q resistor is 
connected when aligning the filter to ensure that the coupling factor between 
L3 and L5 is less than unity. This alignment is done at the factory and 
should not normally be attempted by the user. 


64, The amplifier VT3 provides the output required to drive the 
i.f. unit. The 1.6 MHz output from the collector is taken \ 

via C12 and the coaxial connector Al to the bandpass filter FL1, thence 

tothe lst i.f. amplifier unit. The resistor R14 matches the input 

impedance of the filter. 


1ST LF. AMPLIFIER UNIT Fig. ii 


65. This is a small unit containing a single stage serving as a @ 
; buffer between the crystal bandpass filter FL1 and the 
subsequent crystal bandpass filter selected by the bandwidth switch. The 
circuit is illustrated on the right hand side of Fig. 11. The wideband 
tuned inductor L1 is tapped to provide separate outputs having impedances 
of 100Q and 1 kQ respectively. The 1] kQ output feeds the subsequent 
filters (Fig: 16) and the 1000 output is used for reception in the widest 


setting of the I. F. BW switch without further filtering. The core of Ll 
is adjustable via a hole in the side of the container. 
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General Fig. 10 

66. The second v.f.o. assembly consists of an oscillator driving 
two wideband buffer stages. The oscillator can be tuned over 


the range 3.6 to 4.6 MHz by the KHz tuning control of the receiver, also, 
fine variations of tuning can be made by the FINE TUNE control. Two 
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outputs are providea, One to the 3rd mixer and the other for external 


use. (2nd V.F.0O. OUT). The oscillator stage can be switched off by 

setting the front panel 2nd V, F,O. switch to EXT which permits the 

receiver kilohertz tuning to be determined externally by either a synthesizer 

or the @énd v.f.o0. of a master receiver. . = 
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Oscillator Stage 


67. The oscillator VTI works into a tuned collector circuit com- 
prising the inductor L2, and the KHz tuning capacitor C1 with 
its associated preset trimming capacitor. These tuning components are 
mounted on a separate sub-assembly. The oscillator tuning can also be 5 
shifted by the variable capacitance diodes Dl and D2. The junction of the 
diodes is connected via PL] pin 1 to the CAL-FINE TUNE potentiometer 
LRV3, which provides a variable -ve voltage which can shift the 2nd v.f.o. 
frequency by approximately 8 kHz over the full range of the control. 


68. The remainder of the oscillator circuit is conventional. The 
diodes D1-D4 provide d.c. stabilization apainst possible vari- 

ations inh.t. voltage arising from extreme temperature changes 

affecting the power unit. The oscillator output is taken from the junction 

of the coupling network R7 and R8 which minimizes any loading effects 

on the oscillator tuned circuit. 


69. The oscillator h.t. supply is connected to pin 5 via the znd 

V.F.O0. switch which is.mounted on the front panel of the 
receiver. When this switch is set to INT the 2nd v.f.o. is in operation 
and an output is available for external use if required. When the switch is 
set to EXT the oscillator h.t. supply is disconnected and the 2nd v. f, 0. 
frequency for the receiver must be fed in from an external source, such 
as a synthesizer or master receiver. The external frequency is switched 
by the gating diodes on the buffer amplifier board. 


Buffer Amplifier Board 


70. The diod 
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2nd yv.f.o. to an external sourc 
changing or removal of cable connections. 


71. When the oscillator stage is running, the diode D2 on the 

amplifier board is forward-biased by the negative supply 
which is connected through the 2nd V. F.0O. switch (INT position) thence 
via pin 5 on PL1 and R2 tothe diode. This allows the oscillator output 
to pass via D2 to the amplifier VT1. At the same time the diode D3 is 
reverse-biased, thus isolating the external input. 


72. When the 2nd V.F.0O. switch is set to EXT the negative supply 
is disconnected from pin 5 and connected instead to pin 4 of 

PLi whence it is applied via R4 as a forward bias to diode D3. The externai 

input can now pass via Al, C2 and D3 to the amplifier VT1. The resistor 

R6 (75Q) terminates the input connector. In this condition diode D2 is 

reverse-biased thus isolating the oscillator circuit from the amplifier board. 


73. The transistors VT1, VT2 and VT3 are wideband buffer stages 
which provide suitable output levels from the collector circuits. 

The output from the collector of VTZ is connected via C6 and socket A2 to 

the 3rd mixer, the resistor R18 provides the required 1 k? source impedance 
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to the bandpass filter on the mixer board. The external output is taken via C9 
from the collector of VT3, the resistor R22 providing the required 75 ohm 
source impedance for the connector. 


Ber Se ese ee Fig. 13 


74. The B. F. 0. assembly consists of the DET -~ B. F.0O. switch 
assembly and variable tuning capacitor, together with a 600 kHz 

oscillator board and a buffer amplifier. The b.f.o. frequency can be adjusted 

in fixed steps by the positions +6 to -6 of the DET-B. F.O. switch SB and 

varied by the fine tune capacitor C2 which is controlled by the central knob 

of the B. F.O. TUNE control. Switch SR has certain other functions 

which are described in a later paragraph. 


600 kHz Oscillator Board 


75. The oscillatoy V'Tl is tuned by the inductor L1 and the variable 

capacitor C?. In parallel with C2 are four preset capacitors CZ, 
C3, C5 and C6 which ure connected in the +3, 0, -3 and -6 positions 
respectively of switch SB2F, each one providing a progressive reduction of 
oscillator frequency in 3 kHz steps. The oscillator is initially set-up with 
the DET B.F.©. switch set to position '+6' and the variable control C2 set 
to its mid-travel position. The core of Ll is then adjusted to provide an 
output at 606 kHz. In each of the s..bsequent switch positions (+3, 0, -3, and 
-6) the appropriate capacitor C2. C3, C5 or Cé is adjusted to give the required 
frequency. The oscillator output is taken from the junction of Rl and RZ 
which provides a low-level input to the buffer amplifier. 


76, The negative h.t. supply to the amplifier and oscillator is per- 
manently connected, but the positive (earth) side of the supply 

to the 600 kHz oscillator stage is connected via pin 5 and the +6 to -6 positions 

of switch wafer SB1F thence via a wafer on the System switch to earth. In 

the switch positions LSB, USB and A.M. the earth is disconnected from the 

b.f.o. thus switching off the 600 kHz oscillator. 


DET B.F.O. Switch SR 


77, T ‘ll be described briefly. 


ear 2 g 4 
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78. SBIF: The wiper contact (tag 9) is connected to earth in all 

positions of the system switch except CAL. (Thus ensuring 
that the b.f.0. is switched off during the calibration procedure). The 
LSB and USB positions of SBIF connect the earth to the detector board 
(i.f. module) where it serves to connect the appropriate crystal for the 
s.s.b. off-set oscillator. 
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79. SBIR: In the A.M, position of the DET B.F.0O, switch an earth 
is made to pin 2 of the Detector board (i. f. module) in order to 
™ 
connect the a.m. detector. 
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connect the preset capacitors CZ, C 
the b.f.o. tuned circuit. 


81. SB2R: In every switch position except A.M. an earth is made to pin 3 
of the Detector board (i.f. module) in order to connect the product 
detector circuit, ° 


B.F.O. Buffer Amplifier Board 


82. This amplifier is designed mainly to buffer the b.f.o0. from the Detector 

board circuits. The output is taken from the secondary winding of Tl 
which provides the low impedance required by the mixer in the Detector board. 
The adjustable core of T1 together with C2 tunes the output, and R5 ensures 
sufficient bandwidth to accept the plus or minus 8 kHz variation of b. f.o. 
frequency. Note that the screen of the cable from T1 secondary, which feeds 
the 600 kHz b.f.o. frequency to the i.f. module must not be earthed, because 
it constitutes a part of the base-emitter circuit of transistor VT5 in the 
Detector board. 


1.F. BANDWIDTH SWITCHING o 


83, Frovision is made for the fitting of five crystal bandpass filters, Fibi 

to FL5. The actual number and specification of the filters fitted is 
stated in the Technical Specification at the front of this Manual. The filter 
switching is illustrated in Fig. 16. The widest i.f. bandwidth is determined 
by FLI. The standard receiver also incorporates FL3 and FL4: the additional 
filters FL2 and FL5 can be incorporated at customers option. The bandwidths 
are switched by the I. F. B.W. control which operates the switch SAIF to SA4R 
illustrated in Fig. 16. This switch also selects the a.g.c. time constants to 
suit the bandwidth selected. 


Bandwidth Switch Fig. 16 
84. The input to the Ist I. F, Amplifier is filtered to the widest available 


bandwidth by the filter FL1. (Fig. 11). Two outputs are taken from 
the lst I. F. amplifier. The 100 ohm output via 2R1 (Fig. 16) goes to switch 
wafer SA3F without further filtering. The 1000 ohm output goes via SAIF and 
SAI1R to the selected filter, FL2 ta FL5, then tothe wafers SA3F and SA3R. 


The filters are terminated by resistor 2R4. The 1.6 MHz output is fed via 
plug IPL3 to the socket SKT4 on the main I. F. Module (Fig. 12). 


85. A.G.C, Over-ride. It is the function of the wafer SA2 (Bandwidth 
switch Fig. 16) to ensure that the short time-constant a.g.c. cannot 

be used whenever the I. F. B. W. controlis set to select the filters 

FLI or FL2Z. If the System switch is set to 'A.G,C. Sh' the Bandwidth 

switch over-rides this setting and substitutes "medium time-constant', as 

follows: 
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86. The required a.g.c. time-constants are selected by the connection 
of an earth to the appropriate time-constant capacitor in the 

a. g.c. board of the i.f. module. This earth connection is made by contacts 

on the System switch wafer SEIF. The short time-constant path is connected 

to the System switch (tag 2) via the wafer SA2R of the Bandwidth switch. When 

the filters FL] or FL2 are selected, the "a.p.c. short" earth line is con- 

nected via SA2F tags 1 or 2, to the medium time-constant capacitor in the 

Ba. f.c. board. In the remaining Positions of the Bandwidth switch the the 

‘a. B.c. short’ connections are normal. To sum up; 'long' and 'medium' 

a.g.c. is available in all settings of the I. F. B. W. control, but a.g.c. short 


is confined to the settings 3 kHz and above. 


NOTE: The above description refers to the standard bandwidths. Any 
modification to suit a customers special requirements will be 
described in an Appendix to the handbook, 


I, F, MODULE 


87. The I. F. Module contains the following printed circuit boards, 
illustrated in Fig. lé. 
(a) I, F, Amplifier Board. 
(b) Detector Board. 
(c) A.G.C. Board. 
{a} I.F. Converter Oscillator Board. 
(e) I.F. Converter Amplifier Board. 
CONNECTIONS 
88. The 1.6 MHz i.f. from the bandwidth switch is fed into the i.f. 


module via the coaxial connector SKT4 at the forward end of the 
module. All other connections to the receiver are via the 37-way connector 
ISKT1. Details of the 37-way connections are shown in Fig. 16. External 
connections are made via the coaxial sockets, SKT1, SKT2Z and SKT3 and the 
terminal block TB1 mounted on the module and accessible at the rear of 
the receiver. These outlets are shown in Fig. 12. 


IF. AMPLIFIER BOARD Fig. 12 


89. The three amplifiers VT1, VT3 and VT4 employ conventional pre - 
tuned collector circuits with damping resistors R4, R16 and R20 
respectively, to ensure a wide bandwidth. A moderate amount of stabilizing 
feedback is applied to each stage by an un-bypassed resistor in each emitter 
circuit. The transistor VT2 together with the diode D1 and associated com- 
ponents form part of the a.g.c. system and will be described in more detail. 
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IlF,. MODULE (Continued) 


90, The transistor VT2 is connected in the emitter circuit of VT3 and 

is in effect a variable feedback device which determines the gain 
of VT3 under the control of the a.g.c. voltage. The a.g.c. voltage is fed in 
at pin 3 and via R9 to the base of VT2Z. Consider first the state when the 
signal is weak. The a.g.c. line will be at its maximum negative level. This 
causes VT2 to saturate and offer a low impedance, thus reducing the amount 
of un-bypassed resistance in the emitter circuit of VT3, resulting in higher 
gain. 


91. Increasing signal strength causes the a.g.c. level to become lees 
negative, and VT2 conducts less heavily, thus increasing the re- 
sistance in the emitter circuit of VT3 aghieh results in lawer gain kThea com- 


Wi ca VOI MAL HE AAD BAW |. oneal hee Vere 
bined effect of DI with R7, R8 and R9 is to modify the characteristic of VT3 
s0 that the curve of amplifier gain plotted against change of a.g.c. volts is 
less abrupt, thus improving the stability of the circuit. 


92. The 1.6 MHz output from VT3 is taken from two tappings on L2. 

One output is taken via Cll to the buffer amplifier VT4. This 
stage is similar to the preceding amplifiers but is provided with an additional 
hum -filtering capacitor C14. The other output from L2 goes toa 1.6 MHz 
amplifier on the A,G,C. Board. The circuit description will continue by 
tracing the signal path as it leaves the i.f. amplifier via C16 and pin 5 en- 
route to the Detector Board. 


DETECTOR BOARD 


93. The Detector board contains the a.m. and product detectors, 
also the offset crystal oscillator for s.s.b. reception. The a.m. 
| ss Ot oe oe a Mas re a ee a oy OE oO eos 2 or of appa t nh a Sr ey 


aetector VUperates Gly 1 LAO £4, dVL, POPLIN VE Lee ivi "Db. EF... Switch and the 
product detector operates in all the remaining positions. The switching of 
these circuits depends upon the biasing of various diodes. 


A.M. Detector 
94. In the A.M. position of the DET-B.F.O. switch +ve h.t. (earth) 
is applied via pin 2 and R8 to resistor R3 and diode D2. This 
forward biases the diode thus completing the collector circuit of VT2. At 
the same time the current through R3 saturates VT! thus completing the 
emitter circuit of VT2, via R6, VT1 and RS. The diode Dl is reverse biased 
by the negative rail connection via the path R4, R11, R19 and RI8. Hence 
VT2 acts as a conventional 1.6 MHz amplifier with the collector circuit tuned 
by the inductance of Tl with capacitor Cl. 


95. The 1.6 MHz signal appears in the secondary windings of Tl. 
The signal across pins 1 and 6 of Tl is detected by the diode D4 
the load being formed by R11, R19 and R18. The detected signal is filtered 
by C6, L2 and C8, and passed via C9 to the audio emitter-follower VT3. 
Thence via C7, pin 8 and PL! pin 7 to the A. F. GAIN potentiometer. A 
detector output is taken from pin 8 on the Detector board to pin 5 of the 
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terminal block TB! at the rear of the receiver to drive a loudspeaker amplifier 
or tone converter etc. 


96. It 
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o oc amplifier Vy 

is connected to ne emitter circuit of VT2. Whenever the a.m. 
detector is in operation, a contact on the DET-B,.F,O, switch cuts off VT4 to 
ensure that the signal-to-noise ratio is not degraded by noise injected from 
this source. 


Product Detector 


97. The product detector utilizes the circuit of VTI and VT2 but with 

certain changes achieved by diode biasing. Due to the setting of 
the DET-B.F.0O. switch (all positions except A.M.), pin 2 is open circuited 
and pin 3 is connected to earth. A -ve voltage is applied via R9 and R8 which 
cuts off VT] via R3, and reverse biases D2. Thus, with VT1 cut off, the 
emitter path of VT2 is through R5, the secondary winding of T2, R7 and R6. 
The earth on pin 3 supplies h.t. + through Rll, R4 and D! to complete the 
supply to VT2, at the same time it disables‘the a.m. detector by a reverse 
bias on D4. The output from the b.f.o. amplifier VT4 via the secondary of 
T2 is supplied to the emitter circuit of VTZ, and the 1.6 MHz signal from the 
i.f. amplifier board is supplied to the base of VT2. The product detector 
cutput is taken from the junction of R4 and R21. This audio output then 
follows the path described for the a.m. detector. . 


S.S.B. Offset Oscillator 


98. Transistor VT6 on the Detector board is a crystal oscillator stage 

which operates in the L.S.B. and U.S. B. positions of the DET - 
B.F.0O. switch, provided the system switch is not set to CAL. (In the CAL 
position all b.f.0. circuits are disabled to prevent interference with the 
calibration procedure). 


99. The oscillator frequency is determined by the crystal XL! (DET- 
B.F.O. switch set to L,S.B.) or by XL2 (DET-B.F.O. switch 

set to U.S, B.) according to whether the oscillator is to run 1.5 kHz above or 

1.5 kuz below, the 1.6 MHz ‘i.f Rach crystal has a preset capacitor in 
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parallel (C21 and C22) for alignment purposes. 


100, When the DET-B.F.O. switch is set to U.S.B. and the System 
Switch is set to any position except CAL, t+tve h.t. is connected via 
plug PL] to pin 15 on the Detector Board and through R32 to the diode D7. 
This forward biases D7 which conducts, thereby completing the crystal circuit 
for VT6 which oscillates at the frequency of XL2. Crystal XL1I remains open 
circuited by the reverse bias on diode D6 due to the negative rail connection. 
In the L.S.B. position of the DET-B.F.O. switch the forward bias is removed 
from D7 and applied to D6 via R33, thus connecting XL1. Diode D7 reverts 
to the reverse biased condition. The oscillator output is taken from the 
emitter of VT6 and fed from the capacitive divider C18 and C19 which via R24 
provides the correct impedance into the base of the mixer VT5. 
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101. This stage operates as an amplifier when the DET-B.F.O. switch 
is set to the L.S.B. and U.S.B. positions, and as a mixer in all 
positions from +6 to -6. The function of the mixer is to combine the 1 MHz 


from the receiver crystal source with the variable 600 kHz from the b.f.o. 


102, Mixer Action. The emitter of VT5 is connected via plug PL] to 
the output winding of the 600 kHz transformer in the b.f. o. 
assembly. Thus, whenever the DET-B.F,0O, switch is set to any of the 
positions from +6 to -6, the b.f. 0. frequency is supplied to VT5. It should 
be noted that the screen of this connection is the return path of the emitter-to- 
base circuit of VT5 and must not be earthed. The base of VT5 is connected 
via C17 and plug PL! to the receiver 1 MHz erystal source. The output from 
VT5, which is 1.6 MHz plus or minus any variation applied by the B, F.O. 


. fine tuning control is taken via the tapping on L3 toe the amplifier VT4. 


103. Amplifier Action. When the DET-B.F.0O. switch is se 
ar a 


Amplifier VT4 
104, This is a conventional amplifier with Stabilizing feedback provided 
by R16. The collector circuit is tuned by T2 and Cl2, and 
damped by R17 to ensure sufficient bandwidth. The output from T2 secondary 
is connected to the emitter circuit of VT2. When the DET-B.F.O. switch is 
set to A.M, it is necessary to cut off VT4 to prevent noise reaching the 
emitter circuit of VT2; this is done by disconnecting R19 from earth at the 
b.f.0. switch SB2R (Fig. 13) 


105. The a.g.c. board contains two amplifiers operating at 1.6 MHz, 

followed by the a.g.c. detector and d.c. amplifier feeding into 
the time-constant circuits. The remainder of the board is concerned with 
providing d.c. amplification and manual gain control facilities etc. Provision 
is made for connecting the a.g.c. circuit to a companion receiver in dual 
diversity operation, 


Amplifier VT1l 


106. This is a 1.6 MHz amplifier tuned by Li in the collector circuit. 

The input at 1.6 MHz is applied via Cl to the base of VT1 and 
separate outputs are taken from tappings on LI. The output via C5 is ata 
level of 100 mV for external use and is connected, via pin 3 to the 1.6 MHz 
OUT socket at the rear panel of the receiver. The output via C4 is fed to’ 
the base of VT2 and also to the converter board via pin 4. It is reduced in 
level by the capacitive divider formed by C4 with C3. This arrangement is 
necessitated by the requirement to obtain two different levels from the one 
output circuit. 
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I.F, MODULE (Continued) 
Amplifier VT2 


107. Transistor VT2 is a 1.4 MHz amplifier with a collector circuit 


tuned by’ L2 with C9. The inductor L2 is connected as a step-up 
transformer so that the stage presents a high impedance to the a. g.c. detector. 


108. The amplified 1.6 MHz from VT2 is coupled to the a.g.c. detector 
D1 via C10. The components R13, R14, C12 and C13 form an r. f. 
filter between D1 and the emitter-follower VT3. 


A,G.C, Output 


109. _ Under weak signal conditions current flows in VT3, causing a 
voltage drop acrass R15 which reversea-binses the diodes n2, 

and D3 via the time-constant network C14, C15, C16, R16, Ri7 and RVI. 

The a.g.c. output voltage at pins 14, 25 and 16 will be at its maximum 


negative level. 


110. An increase in signal strength will cause the voltage at the base 

of VT3 to become more negative and less current will flow in 
RIS, The diodes D2 and D3 become forward~biased, leading to a faN in 
current through VT4, therefore the voltage across R21 will be less negative. 
This causes a change of current in VT5. The output of VT5 is coupled to the 
emitter-follower VT6 via the System switch wafer SEIR (all settings except 
MAN). In the MAN setting of the System switch the a.g.c. level from VT5 
is disconnected, and a variable -ve voltage, obtained via the R. F. Gain 
potentiometer ZRVZ, is used to manually bias the a. g9.c. line which controls 
the i.f. and r.f. amplifier stapes. 


il. The final a.g.c. output is taken via three parallel paths from the 
emitter of vale. The output at pin 15 is used within the i.f. unit 

to control the 1.6 MHz amplifier. The output from pin 14 goes via PL1/1SKT} 

pin 34, to the microswitch ISA (Fig. 16) and from pin 16 the output is fed via 


the Meter switch (R. F. setting) to the 'S' meter on the receiver front panel. 


liz. The a.g.c. line voltage from an associated dual-diversity receiver 
or i.s.b. adaptor can be connected to the junction of diodes D2 

and D3 via, pin H on the 12-way socket at the rear of the receiver, thence to 

pin 6 on the board. , 


IF, Converter 


113. Although the i.f. converter circuitry is mounted on two separate 
boards it should be regarded functionally as one circuit. Two 
types of converter are available but only one is fitted to a particular receiver, 
one produces a 455 kHz output and the other a 100 kHz output. The circuit 
differences are confined to the oscillator crystal frequency, coils Ll and L2 
on the oscillator board and the values of components R1Z and C9. Resistor 
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IF. MODULE (Continued) 


R10 on the amplifier is not fitted to the 455 kHz version. Refer to NOTE 1 
on Fig. 12. 


114, The output of the crystal oscillator VT} on the Converter board 

is fed via C3 and pin 3 tothe amplifier VT1 on the amplifier 
board. The output from the amplifier returns via pin 4 to the emitter of the 
mixer stage VT2. The signal input at 1.6 MHz is applied via pin 5 to the 
base of VT2. The circuit L!1, C8, C9, Ci0 and L2 provides filtering at the 
required i.f. Resistor 12 and capacitor C9 determine the passband, the 
values shown are for the 100 kHz version. 


115. The mixer output is taken from a tap on L2, and via pin 7 to the 
amplifier board where it feeds into the base of VT2 which is | 

part of the d.c. coupled two-stage amplifier VT2 and VT3. The direct 

coupled amplifier has overall feedback via R9 which gives a very low 


impedance at the input to V2 and contributes to the excellent thermal stability. 


The amplifier also has good linearity which minimises problems which 
might otherwise arise from intermodulation products. 


116. The output circuit of VT3 (L1 and C8) is pre-tuned to the 

appropriate i.f. (455 kHz or 100 kHz). The resistor R10 is 
inserted only on the 100 kHz converter in order to off-set the higher 'Q' of 
L1 at the lower frequency. From a tap on L] the output goes to the coaxial 
socket SKT2 on the rear panel. This socket will be engraved either 455 KHz 
or 100 kHz, according to the type of converter board which is fitted to the 
i.f. unit. It should be noted that the required termination is 509 for the 
455 kHz and 7522 for the 100 kHz converter. 


117. ff the RA. 1217 is connected to a suitable frequency synthesizer, 

channel oscillator or master receiver, the production of the 
final i.f. can be locked to the external source by a frequency injected in 
lieu of the crystal XL1, When an external source is connected, the crystal 
XL1 must be removed from its socket. For the 100 kHz i.f. a frequency of 
1.7 MHz may be supplied to the l.7 MHz IN/OUT socket: 


118. The RA. 1217 may be used in a master-slave relationship with 

another receiver. For this purpose the crystal oscillator 
frequency is fed to the slave receiver via the socket 1.7 MHz IN/OUT 
(455 kHz IN/OUT). 
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AUDIO AMPLIFIER BOARDS 


Alternatives 

119. The standard RA. 1217 receiver is fitted with a 10 mW audio 
amplifier board, but a one-watt board is available at customers 

option. It should be noted that there are restrictions on the amount of 


-16 volt power available from the power unit for external use when the one- 
watt board is fitted. 


10 mW Audio Amplifier Board Fig. l4a 


Ey 


120. The amplifier board contains two separate amplifiers. The 

circuits are conventional and will therefore be described only 
briefly. The a.f. output at the Detector board is taken via the slider of the 
A..F. GAIN control to the base of the driver transistor VT1l. Input capacitors 
C2 and ©3 are in parallel so that 1.f. attenuation can be provided by the 
removal of C3, if desired. Negative feedback is provided by R3. The push- 
pullstage VT2 and VT3 operates in class A in order to eliminate the need for 
any setting-up adjustments; negative feedback is applied by R9 and R1O. The 
10 mW 600 chm output is supplied to the PHONES jack socket on the front 
panel and also to the outlets at the rear panel. 


121. The line amplifier VT4 is supplied with ana.f. signal via the 

slider of the A. F. Level pre-set control. The additional input 
capacitor C10 may be removed if attenuation of the a.f. input is required. 
The 1 mW output is taken from the secondary winding of transformer T3 to 
the meter diodes and to a pair of pins at the rear panel outlet. 


One- Watt Amplifier Board Fig. l4b 
i22. The one-watt board contains two separate amplifiers: 
(a) A one-watt push-pull section comprising transistors. VT 
to VT'5 suitable for driving an external 15 ohm loudspeaker. 
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into the transformer 1T1 for connection to an external 
600 ohm line. 


123. The one-watt amplifier is a transformerless push-pull circuit 

employing the principle of ''complementary symmetry''. The 
audio input from the signal detector is applied via the A. F. Gain potentiometer 
to the base of transistor VT1, which serves as a driver to the transistors VT2 
and VI3. The bases of VT2 and VT3 are directly coupled to the collector 
circuit of VI1l and current variations in the circuit RV2, DI, D2, RI and R2 
will vary the base potentials of VT3 and VTZ. 


124. Transistor VT2 is ann.p.n. transistor which functions as an 

emitter-follower for positive-going inputs, while at the sare 
time VT3 is cut off. On a negative-going input VT2 will cut off and the p.n.p. 
transistor VT3 will conduct, thus giving push-pull operation. The output 
transistors VT5 and VT4 are d.c. coupled to VT3 and VT2 respectively. It 
should be noted that transistors VT4 and VT5 are mounted in holders adjacent 
to the board and must be carefully released when removing the board from the 
chassis. 


125. In the static condition the junction of R7 and R8 is at a potential 
which is half the supply voltage {i.e. at -8V). A variation in the 
current in VT4 and VT5 will produce a varying voltage at this junction, which 
via capacitor 1C12 drives the loudspeaker. Under static conditions the 
amplifier is balanced by means of potentiometer RV1 which permits accurate 
adjustment of the half-supply voltage at the juntion of R7 and RB (pin 5}, 


126. A. F. negative feedback is provided by capacitor Cl and to limit 
the frequency response a low value capacitor C3 is connected 
between collector and base of VTI. The diodes DI and 2 provide temperature 


compensation to balance the effects of temperature change on the base-emitter 
junctions of VT2 and VT3. The potentiometer RV2 permits adjustment of the 
quiescent bias conditions of VT2 and VT3. 


127. Adjustments. With no audio input connect 4 d.c. voltmeter to 
pin 5 (-ve) and chassis (+ve). Adjust RV1 for a reading of -8 volts. 
To adjust RV2 the -16V (violet) wire must be unsoldered from pin 6 anda 
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milliamps. Re-connect the -16V lead and then re-check the -8 volt reading at 
pin 5. Re-adjust RVI if necessary. 


128. The 1 mW section follows conventional practice. The input from 

the signal detector is applied via the A. F. Level potentiometer 
and pin 7 to amplifier VT6 which is coupled via an emitter-follower VT7 to 
the output transistor VT8. The capacitor C7 is inserted to limit the frequency 
response, 
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POWER SUPPLY MODULES 


129. The standard type of power module is the PU.1153. The unit 

consists of a main assembly to which is attached a printed circuit 
board containing the stabilizer circuitry. Referring to Fig. 15a, the 
components mounted on the assembly are prefixed '1'. Those references 
without a prefix are located on the printed circuit board. 


INPUTS 
Ba. The PU.1153 can operate from the following supplies: 
100-125 volt a.c, 45-400 Hz single phase ~ 
200-250 volt a.c. 45-400 Hz single phase 
Z21- 27 volt d.c. with positive earth 
OUTPUTS 
131. -16 volt (regulated) 400 milliamps 
“32M walt funromilsated) 200 -illiaenscs Conarstllar 
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this level will be approximately 24 volts. 
SWITCHES 
AC/DC Switch 
132. A locking plate desplays the type of power input, either 'A.C.' 


or 'D. C.' If the indication is not correct, remove the locking 
ee Be i a te nN eR RM a Be i 8 I et eB 
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locking plate in the reversed position so that the correct indication is 
displayed. This switch must be correctly set before switching on the 
receiver. 


Voltage Selector Switch 


133. This switch is in use when the A.C. /D.C. switch is set to A.C, 

It should display the correct a.c. supply voltage range, either 
115 or 225. If the setting is not correct remove the locking plate, reset the 
switch and replace the locking plate in the reversed position so that the 
correct voltage range is indicated. 


1 - 26 
RA.1?17 Unis = 9 
eine Le 2 vy Mr fi & 


POWER SUPPLY MODULES (Continued) 

FUSELINKS 

134. Two fuse links are provided. The 250 mA MAINS fuse is in 
circuit whenever the A.C. /D. C. switch is set to A,C, The 1 amp 


H.T. fuse is in circuit on both A.C. and D.C. supplies. Replacement fuses 
must be of the anti-surge type. 


Repla cement Fuselinks 


135. MAINS 250 mA Beswick TDC 134 
Yo eel l amp Beswick TDC 134 


POWER CONNECTIONS 


136, The external power supply is connected via a 3-core power cable 
to which a suitable 3-pin connector should be fitted: for an a.c. 
supply connect the red lead to line; black to neutral and green to the earth 
(ground) pin. For ad.c. supply comnect the red lead to +ve and the black 
lead to -ve. The free socket for connecting the power cable to the receiver 
plug is a Plessey MK.4 2C2Z83283/5 with accessory set 508/1/03008/205. 


ADJUSTMENTS 


137. The potentiometer IRVI1 on the power unit should be adjusted to 
provide an output of -16 volts relative to chassis. <A suitable 
measuring point is the terminal H.T. R.F. on the rear panel of the receiver. 


Dimmer Resistance: Dial Lamps 


138. The setting of the dimmer potentiometer 1RV2Z, which is 
accessible at the front panel of the receiver may be set by the 
user to provide a suitable level of illumination. 


CIRCUIT DESCRIPTION PU.1153 


139. The external power supply which enters the module via the 3-pin 
connector is routed via the receiver ON/OFF switch and returns 
to the module via pins 15 and 13 of the 15-way connector ISKT1. 


140. In the A.C, setting of switch ISB, the a.c. power is fed to the 
primary windings of transformer IT]. The switch 1SA connects 
the windings in parallel for 100-125 volt input, or in series for 200-250 volt 


input In the DC setting of switch ISB the tye da input is connected to the 
input. STE EE se we SSCLINGE Switcn tne a.cC. MpwuUt is connectedc to th 


0 volt output, and the -ve input to the regulator transistor and to the 
unregulated -290 volt output. 
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POWER SUPPLY MODULE (Continued) 


141 The fuse IFS! (Mains) protects the input to the transformer, the 

other fuse 1F52 (H.T.) is common to both a.c. and d.c. inputs to 
the bridge rectifiers Dl and D2. The rectified output from D1 is fed to the 
stabilizer board and the output from D2, which is normally in the range 20 to 
24 volts, is fed without stabilization to a pin on the 12-way outlet at the rear 
of the receiver. 


142. The capacitors 1Cl] and 1C2 serve as an r.f. filter. The resistor 


IRI is provided to discharge the capacitors when the power is 
switched off. 


Stabilized D, C, Circuit 


143. The output from the brid 


tr g > if 
Fo the Be po 


capacitor 1C3. The transisto VT! eonipletes thé copnceian to 
the -16 volt output line, and stabilizes ae output by acting as a series 
regulator under the control of the d.c. amplifiers VTl and VT2. The output 


can be set to -16 volts by adju istment of the notentiometer IRVI 


= Rae DEES PMS ste werrie por ask wy ae 


144. The emitter of VT2 is held at a constant voltage by the zener diode 
D3. The level at the base of VT2 is determined by the setting of 
IRV1 and also by any change of voltage occurring in the chain R4, 1RVi and 


R5 due to a change in output load. For example, if an increase in output 
loading causes the voltage at 1RV1 to go less negative and the collector 
current in VTZ decreases, This causes a change in the base current of the 


beta multiplier VT2 which in turn increases the output of 1VTI so as to 
maintain a constant output voltage. 
145. To allow the stabilizer to operate from a wide range of input 


aramle ae Saws 


voltages the network Ri, Re and R3 together with the Zener diode 
D4 provide input regulation. The diode D4 holds the junction of R1 and R2 at 
a constant 4.7 volts, thus clamping the base of VTI at a constant level despite 
changes in input voltage. The electrolytic capacitor Cl eliminates ripple. 
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CHAPTER 3 


INTRODUCTION 
1. 


The instructions in this chapter provide a series of checks on re- 
ceiver performance suitable for use subsequent to an overhaul, 


or in the event of adverse reports on receiver performance. Suitable test equip- 
ment is listed in Chapter 2. The tests should be performed in the order given. 

A satisfactory result must be obtained from the test being made before continuing 
with the next. 


Z. 


The performance requirements which are stated for each test referto 
a newly-manufactured factory-aligned receiver, and should not be 


applied too rigidly to a receiver which has been in use for a considerable time. 
Furthermore, the user should assess the accuracy of his own test equipment when 
evaluating test results. Do not attempt to improve the receiver performance by 
adjusting any preset trimmer or core etc. other than in an approved test procedure. 


NOTE: 


CAUTION: 


R.F. output voltages are r.m.s. unl 
While making test connections to the 12-way outlet on the rear 
panel, the receiver shoul d be switched off to avoid an accidental 
short-circuit on the 1 watt output which might damage transistors. 


MECHANICAL INSPECTION 


6. 


(1) Check that all modules are inserted and made secure, 
with covers in position. 
(2) Check all plug and socket connections. 
(3) Check correct setting of the following switches at the 
rear of the receiver. 
(a) A.C./D.C. selector switch as appropriate 
(b) Mains Voltage Selector (225 or 115 
as appropriate). 
(4) The 2nd V.F.0. switch on the front panel should be set to 
INT. 
(5) Check that fuses are of correct value and secure in their 
holders. 
(6) Set the LOCK controls to OFF. 
(7) Check all controls for smooth operation. 
(8) Connect power supply to receiver. 
3-1 
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POWER CHECK 
4, (1) 


(5) 
(6) 


SYSTEM CHECK 
5. (1) 


RA. 1217 


Connect the d.c. voltmeter -ve lead, (25 volt range) to 
the terminal H.T. R.F. on terminal block TBI] (Fig. 19}. 


Remove the receiver cover. 


Set the System switch to MAN. 

Check that the voltmeter indicates -16 volts 
relative to chassis. If necessary, adjust potentio- 
meter RV1 on the power module. (Fig. 18). 


Adjust the DIMMER potentiometer for a suitable level of 
dial illumination. 


Remove the test equipment. 


Connect high impedance headphones to PHONES socket. 


Snenact tha sivenn 1 enecrator fienmadanene FE ai to 
& Last signal gtncera Cw 2444p UES cvs ohms i bw 


the R. F. INPUT (Antenna) socket. 


Set the signal generator to 3.5 MHz at 15 microvolts 
e.m.f. 30% modulation at 400 Hz. 


Set the receiver controls as follows: 


(a) MHz control to 03. 

{bj KHz control to 500. 

(c) R.F. RANGE to WB. 

(a) AE ATT to MIN. 

(e) I, F. BW KHz to 3. 

(f) R.F. GAIN fully clockwise (maximum gain). 
(g) A. F. GAIN mid-position. 

(h) CAL-FINE TUNE control to mid-position. 
(3) DET-B.F.O. switch to A.M. 

Set the System switch to CAL. 


Adjust KHz tuning control around the 500 kHz indication 
until a beat note is heard in the phones. If necessary, 
calibrate the tuning scale by setting KHz control to indicate 
exactly 500 and adjust the CAL-FINE TUNE control to give 
a zero beat note. 
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(7) 


(21) 


(22) 


Set the System switch to CHECK B.F.O. Alter the KHz 
tuning by approximately 10 kHz. Switch the B. F,0, TUNE 
control through positions +6 to -6. Note that correct change 
of beat note occurs at each change of setting. 


Set System switch to MAN. 
Reset KHz control to indicate 500. 


If necessary, adjust signal generator frequency to the 
frequency of the receiver tuning. 


Set the RA. 1217 meter switch to A. F. position. 


Adjust the preset A, F. LEVEL control (on front panel) 
and note that the meter indication changes with variation 
in setting. 


i 
~ 


e ~ve lead o , 
he terminal A.G.C, R.F. on the rear panel. 


Set the System switch to the A.G.C. positions Lg. Med and 
Sh. in turn, Check that -ve 4 volts is indicated on the d.c. 
voltmeter in each position. 


Switch on the signal generator and adjust the e.m.f. to 1 pV. 


Set the R.F. RANGE to 2-4 and adjust R. F. TUNE for 
maximum signal. 


Set the System switch to A.G.C. Med, then adjust the 
‘Meter Set Zero' preset control (see Fig. 18), so that 
1 pV is indicated on the RA. 1217 meter. 


Note that the d.c. voltmeter indicates approximately -ve 
4 volts (not less than 3. 8v) at the terminal 'A.G.C. R.F.' 


Increase signal BEner sso output in 10 dB steps up to 

+40 dB, check that the a.g.c. level as shown by the d.c. 
voltmeter becomes less negative at each 10dB step. Also 
check that the RA. 1217 meter indicates approximately the 
appropriate 'S' level at each 10 dB step. At the 12-way 
rear panel outlet (SKT 11) briefly earth pin G (Antenna 
Muting) and note that the 'S' Meter indication changes 
from 40 dB down to less than 10 dB when the earth is 


applied. 


Reduce the signal generator output level until the indication 
on the receiver front panel meter is 1 pV. 


Set the MHz tuning control to '00'. Note that the d.c. 
voltmeter a g.c. reading is removed. 


Transfer the d.c. voltmeter -ve lead to the terminal H.T. 
R.F. Turn the MHz eontrsolh clockwise. Note 2 reading of 
-16 volts. Reset the MHz control to '00' and check that 
the voltmeter reading is removed. . 


Set the MHz. control to 03 and the System switch to OFF. 


Transfer the -ve lead of the d.c. voltmeter to pin H 
{A.G.C, DIV) of the 12 -way outlet SKT11. 


Check that the signal generator is set to 3.5 MHz: IpV 
e.m.f; 30% modulation: 400 Hz. 


Set the System switch to A.G., C. Med. Thed.c. voltmeter 
should indicate 9.5V plus or minus 1 volt. 


Connect an Lf. electronic voltmeter to the terminal 
on TB); a reading of 200 mV should be obtained, 


ET 


= 


Set the System switch to OFF. 


Transfer the electronic voltmeter to the coaxial socket 
‘1.6 MHz OUT'. 


Transfer the signal generator output to the coaxial socket . 
Tor , 


Set the signal Boncrston to 2.5 MHz and an e.m.f. of 


Set the System switch to A.G,C. Med and check that the 
electronic voltmeter indicates not less than 60 mV. 
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e receiver. (unterminated) 
Set the System switch to MAN. 


Set the 2nd V_F.O. switch to INT. The electronic 


voltmeter should indicate 100 mV, approximately. 


Set the 2nd V,F.O. switch to EXT. Check that the 
indication noted in (38) has been removed. 


Reset the 2nd V.F.O©,. switch to INT. Remove all test 
equipment. 


ting 


Crystal Frequency Check 


NOTE 1: Receivers supplying a 100 kHz i.f. output are fitted with a 
1.7 MHz crystal; if the i.f. output is 455 kHz the corresponding 
crystal frequency is 1,145 MHz. 


NOTE 2: It will be necessary to remove the covers from the 37.5 MHz 
Generator Module and the I. F, module to make the adjustments. 


6. (1) 


_ (5) 


(6) 


(7) 


Connect a digital counter to the rear panel socket 1. 7 MHz 
(or 1.145 MHz) 


Set the System switch to MAN. 
Check that the digital counter indicates 1.7 MHz (or 
1,145 MHz) #2 Hz. 


If necessary adjust the trimmer capacitor C4 in the , 
Converter board of the I. F. Unit to achieve the 1. 7 MHz 
indication. (See Fig. L12). 


Transfer the digital counter to the rear panel socket 


‘1 MHz OUT.» 


Adjust the trimmer C7 located on the 1 MHz board in 
the 37.5 MHz Generator Module (See Fig. L6, C7 is 
beside the crystal base). 


The digital counter should indicate 1 MHz +2 Hz. 


Auxiliary Inputs and Outputs. 
NOTE: The receiver will have either a 1.7 MHz crystal (100 kHz i.f.) 


ora 1.145 MHz crystal (455 kHz i.f.). 


7. (1) 


(a) 


(c) 


Terminate with 75 ohms each of the following sockets in 
turn and connect an electronic voltmeter to the terminated 
outlet. Set the System switch to MAN. The outputs should 
be as follows: 
TABLE 1 

Socket Required Output 
1.MHz OUT 50 my in 75 ohms 
1.7 MHz OUT 30 mV in 75 ohms 

or 

1.145 MHz OUT 30 mV in 75 ohms 
2nd V.F.O. OUT 50 mV in 75 ohms, 


Connect Sig. Gen 
to these Sockets 


1 MHz IN 
2nd V.F.O. IN 


jer Tuning (2nd V.F.O. = Calibration Check 
\ oO 


¥ o. 


{1} 
Ae} 


(2) 


(7) 


(8) 


Set the System switch to OFF. 
Disconnect the power from the receiver. 


Remove 


Module. 


Connect a signal generator sequentially to the sockets 
listed in Table 2 below. The signal generator output to be 
as stated in each case. Connect an electronic voltmeter 
and measure the output at the sockets listed in the right 
hand column of Table 2. The output in each is to be not 
less than 50 mV into 75 ohms.: 


TABLE 2 
Sig. Gen. Sig. Gen. Output 


Frequency (752 Source} 


1 MHz 100 mV e.m. f. 


Measure Output 
at the Sockets 


1 MHz OUT 


4 MHz 100 mv e.mf. 2nd V.F.O, OUT 


. 
m switch to OFF. 


Set the System s Replace the 1 MHz crystal 
Replace the module covers 
he kHz tunin ng to '000' and the System switch to CAL. 


Adjust the CAL FINE TUNE control for an audio null in 
the phones. 


Set the kHz tuning initially to 100 and carefully tune with 


KHz control to obtain an sudio null, which should occur within 
plus or minvs 500 Hz of the 100 kHz calibration point. 


Set the kHz scale to exactly 100. 
Adjust the CAL-FINE TUNE control for an audio null. 


Measure the error at 000 kHz by tuning to the audio null 
in the vicinity of 000 kHz. The null should be within 500 Hz 
of the 000 kHz scale setting. 


Set the KHz tuning to exactly 200 kHz and adjust the CAL- 
FINE TUNE control for an audio null. 


Tune to the null and measure the error at the adjacent 
100 kHz and 300 kHz points which should be within 500 
Hz of the scale settings. 


(9) 
(10) 


Repeat this procedure at each 100 kHz point on the kHz scale. 


Calibrate the kHz tuning at the '500' setting. Then check the 
kHz re~setting accuracy by de-tuning and re-setting to this 
check point, first from a lower frequency than from a higher. 
The re-setting accuracy should be within plus or minus 200 
Hz. 


Note the scale reading. 


Set the CAL-FINE TUNE control fully anti-clockwise and 
tune the KHz control for an audio null. Note the scale 
reading. 


The difference between the two scale readings of (11) and 
(12) should be not less than 7 kHz. This is the range of 


the CAL-FINE TUNE control. 


MHz Tuning (lst V.F,.O-. ) Calibration Check 


a 
ve 


fl 
a 


~~ 


of the lst V.F.O. ecaale These are lo 


fMoenenta ai 


Sos 
SOnnect 4a M4 Bs 


on the underside of the receiver. (Fig- 18). 
Set the System switch to MAN. 
Set the MHz tuning ecale to indicate 01. 


The digital counter should display a frequency of 41.5 MHz 
plus or minus 20 kHz. If necessary make a careful adjust- 
ment of the MHz control setting to obtain this reading. 


Adjust the MHz tuning contro] over its full range of free 
movement but without changing the scale indication. The 


Aiaiteal em ere should indicate a variation fowls oe 
testes he WPA ER. 2 PsA LAL Le cL wos 


0.12 MHz approximately. 
Set the MHz tuning control to 29 and adjust carefully. 


Set the MHz tuning successively in steps of 1 MHz from 
01 to 20 on the scale. The digital counter should display 
41.5 MHz at 01 increasing by 1 MHz at each step. All 


(9) 


frequencies should be plus or minus 20 kHz. At each 
MHz point, free movement of the MHz control should 
produce a Pheaueney variation of approximately plus or 


minus 0,12 MHz on the digital counter dispiay. 


Remove all test equipment. Re-connect the lst V.F. 0, 
coaxial plug to its chassis socket. 


B, F.O. Calibration 


10. 


(1) 
(2) 


(3) 


(4) 


Det - B. F.O, Control 


Remove the cover from the I. F. Module. 


Connect a digital counter to test point TP] on the detector 


board in the i.f. module. (On the collector of VT1, Fig. 12). 


Set the System switch to CHECK B.F. 0. and adjust the 
B.F.O. TUNE control for an audio null. 


Operate the DET-B.F.0O. control through all positions. 
Check that the digital counter indicates the frequency in 
accordance with Table 3, 


TABLE 3 


B.F.O. CHECK 


Measured Frequency at 


Setting TP1 on Detector Board. 
L. S. B. 1 601 500 Hz +2 Hz 
U.S, B, 1 598 500 Hz +2 Hz 
+6 1 606 000 Hz nominal 
+3 1 603 000 Hz nominal 
-3 1 597 000 Hz nominal 
-6 1 694 000 Hz nominal 
(5) In the '0' position of the DET-B.F.0O. switch check that 


(6) 


Pena eet ee nee Se re eae ed fe torr. ff 
the B.F.O. TUNE control Rives a frequency shift of 


not less than plus or minus 3 kHz, 


Remove the test equipment. Replace the cover on the 
module, 


3-8 
Volume 2 


hm. 
~ 


CAUTION: This chapter refers to audio power meter measurements on both 
the 10 mW 6002 and the 1-watt 152 versions of the RA.1217. The 
user must ensure that the correct termination is used for the 
particular version of the receiver under test. HH in doubt, refer 
to the Preface at the beginning of Chapter 1 for advice on audio 
amplifier identification. 


Overall Receiver Sensitivity Check 


NOTE: The audio power meter must be terminated in 15 ohms for a 
l-watt receiver or in 600 ohms for a 10 mW receiver. — 


1l. (1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 

RA.1217 


Terminate the power meter in 600 ohms (10 mW output} or 
15 ohms (i-watt output) and connect it to the audio output at 
pin D and pin C (screen) of the 12-way outlet ISKT11. 


Connect the H.F. electronic voltmeter to the unterminated 
1.6 MHz OUT socket. The length of cable between socket 
and voltmeter must not exceed 12 inches. (30 cms}. 

Connect the Signal generator to the RF. INPUT (Antenna) 


socket. Set the generator to 3.5 MHz modulated 30% at 
400 Hz. Output level 1 pV e.m.f. from 752 source. 


Set the receiver controls as follows:- 


{a} AE ATT to MIN. 

(b) R,F. RANGE to 2-4 MHz. 

(c) R.F. TUNE tuned to 3.5 MHz. 

(dj DET - B.F,O. switch to A.M, 

{e) R.F. GAIN fully clockwise (maximum gain). 
(f) LF. B.W. switch to 3. 

(g) System switch to MAN. 


Tune receiver MHz and KHz controls to 3.5 MHz and make 
fine adjustments to obtain maximum output on the electronic 
voltmeter. Peak the R.F. TUNE control. 


Set the System switch to A.G.C,. Med. 


Observe the maximum level indicated on the electronic 
voltmeter which should be not less than 60 mV. 


Adjust the A.F. GAIN control for maximum output 


on 
power meter. Note the indicated level which should b 


Le AS ee ee on 


less than 10 mW into 6008 or 1 watt into L5Q. 


Transfer the electronic voltmeter to the 100 kHz OUT 
socket on the rear panel, the output to be terminated in 
75 ohms. Note the output level as follows:- 


(a) For 100 kHz output not less than 230 mV. 


(10) 


Set the System switch to MAN. 


Single -Signal Sele ctivity 


12. 


(1) 


(2) 
(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


Set the RA.1217 controls as follows:- 


(a) AE ATT to MIN, 

{b} R.F. RANGE to 2-4 MHz. 

(c} R.F..FUNE tuned to 3.5 MHz. 

(d)} IF. B.W. switch to .Z (200 Hz). 

(e) R.F. GAIN fully clockwise a gain). 
(f} DET-B.F.O, to A.M. 

(g) System switch to MAN. 


Set the signal generator to 3.5 MHz, c.w. 1yVe.m.f. 


Connect the digital frequency meter directly to the signal 
penerator output and accurately tune the generator to 

3.5 MHz. Remove the digital frequency meter and connect 
the signal generator to the receiver R.F, INPUT (Antenna) 
socket. 


Connect the H.F. electronic voltmeter to the 1.6 MHz OUT 
socket of the receiver. 


Connect the digital frequency meter in parallel with the 
electronic voltmeter‘using a sensitive probe. 


Tune the receiver to obtain the maximum indication of the 
electronic voltmeter. Note the output level obtained, as a 


refe rence, 
Brive 


Decrease the frequency of the signal generator until the 
indication of the electronic voltmeter is 3 dB down relative 
to the reference level noted in (6). Note the frequency on 
the digital frequency meter. 


Increase the frequency of the signal generator above 3,5 MHz 
until the electronic voltmeter again indicates 3 dB down 


velativs to the reference level noted in {6}. Note the 


SCLaALILVES ty WS PES PRL 2b Vhs AVL ade 


frequency on the digital frequency meter. 


Calculate the bandwidth by subtracting the frequency noted 
in (7) from that noted in (8). This shall be 200 Hz plus or 
minus 50 Hz. 


4 
a 


Pa] 


13. 


RA. 1217 


(10) 


(11) 


Signal-to-Noise Ration (C, W. and S.5.B.) 


(2) 


(2) 


(3) 


(4) 


(5) 


(6) 


Repeat the procedure outlined in operations {2) to (9) for 
each setting of the 1.F. BW. switch, setting the signal 
generator frequency accordingly. The limits shall be as 
specified below. 


I.F. BW Setting Minus 3 dB Bandwidth 


3 kHz 3 kHz 2300 Hz 
8 kHz _ 8 kHz +800 Hz 
1.2 kHz ) 1.2 kHz #120 Hz 
6.0 kHz ) if fitted 6.0 kHz 2600 Hz 


13 kHz ) 13 kHz #1300 Hz 


Disconnect the electronic voltmeter and digital frequency 
meter. 


4 


Connect the power meter (terminated in 6002 for 10 mW or 
152 for 1-watt} to the audio output (ISKT11 pins Dand C).° 


Connect the signal generator to the R.F. INPUT (Antenna) 
socket. Set the output to 1 yVe.m.f. and the frequency to 
3.5 MHz. 


Set the receiver controls as follows:- 


(b)} AE ATT to MIN. 
(c) LF. BW to 3 kHz. 


(d) DET-3.F,.0, to USB. 
(e) RF. GAIN fully clockwise (max. gain). 
(f) AF. GAIN fully clockwise (max. gain). — 


(g) Set the System switch to MAN. 


Tune the receiver (including the R,F, TUNE) to obtain 
maximum a.f. output on the power meter. 

Set the System switch to A.G, C. 'Med' and adjust the 
A..F. GAIN control until the power meter indicates a 
reference level of 10 mW into 6002 or | watt into 152 
according to the type of audio board fitted. 


Set the System switch to MAN and adjust the R.F. GAIN 


control to restore the power meter reading to the reference 


level noted in (5). 
Set the signal generator to CARRIER OFF, 


Note the power meter reading which should be not less 
than 15 dB below the reference level noted in (5). 
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(9) 
(10) 


(22) 


Set the RLF. RANGE switch to WB. 


Set the signal generator to CARRIER ON and increase the 
generator output to 15 pV. 


Repeat the procedures (6) to (9) inclusive. 


Sipnal-to-Noise Ratio (M.C.W.} 
14. 


On completion of the C. W. Signal-to-Noise check continue as 


follows :- 

(1) Set the'DET-B.F.0O. switch to A.M. 

(2) Set the System switch to MAN. 

(3) Set the signal generator output to 30% modulation at 400 Hz 
at ane.m.f. of 3uV. 

(4) Set the RF, RANGE to 2-4 and tune for a maximum output 
on the power meter. 

(5) Set the System switch to A.G.C. "Med! and adjust the 
A..F. GAIN control until the power meter indicates a 
reference level of 10 mW into 6002 or 1 watt into 152 
according to the type of audio board fitted. 

(6) Switch off the modulation at the signal generator. Note the 
power meter reading which should be at least 15 dB below 
the reference level noted in (5). 

{7} Disconnect the power meter. 


Gain/Frequency Characteristic 
15, 


(1) 


~ 
N 
wt 


(3) 


Connect a signal generator tothe R.F. INPUT (Antenna) 
socket. Set the signal generator to 1 MHz at 1 uVe.m.f. 
C. W. Maintain the generator e.m.f. at 1 pV throughout 
the tests. 


Connect the H.F. electronic voltmeter to the 1.6 MHz OUT 
socket using short leads. 


Set the receiver controls as follows:- 


(a) AE ATT to MIN. 

(b) R.,F. RANGE to 1-2 MHz. 

(c) R.F. GAIN fully clockwise (maximum gain). 
(d) IF. BW to 3. 

(e) DET-B,F.O, to L.S.B. 

(£) System switch to MAN. 

(g) Meter switch toR.F. 
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(4) 


(5) 


Tune the receiver (including R.F. TUNE} for a maximum 
output on the electronic voltmeter of not less than 60 mV. 
Note the actual reading obtained. 


We WME Ce eed PER Wicd 


Set the signal generator successively to the following 
frequencies (at 1 pV} and repeat operation (4). Record the 
readings obtained: - 

1.5 MHz 2.0 MHz 3.0 MHz 4.0 MHz 6.0 MHz 12.0 MHz 
16.0 MHz 24.0 MHz and 29.999 MHz. 

Each output should be within a 12 dB range over the 
frequency band 1-30 MHz.. The minimum level shall be not 
less than 35 mV and the maximum level not greater than 
250 mV. 


A,G.C. Characteristic Check 


16. 


RA, 1217 


(2) 


(2) 


(3) 


(4) 


(9) ° 


(10) 


Connect the signal generator to the R.F. INPUT (Antenna) 
socket. 


Set the signal generator to 10.5 MHz, modulation 30% at 
400 Hz, e.m.f. 2 pV. 


Connect the power meter (terminated in 6002 for 10 mW or 
152for 1 watt) to the audio output (1SKT11 pins D and C). 


Set the receiver controls as follows: - 


(a) RF. RANGE to 8-16 MHz. 
(b) AE ATT to MIN. 


{c) LF. BW to 3. 

(d) DET-3.F.0. to A.M. 

(e) R.F. GAIN fully clockwise (maximum gain}. 
(f) System switch to MAN. 


Tune the receiver (including R.F, TUNE) to 10.5 MHz and 
adjust for maximum output on the power meter. 


Set the System switch to AGG Med. 


Adjust the A. F. GAIN control to provide a reference 
reading on the power meter of either 1 mW into 6002 or 
10 mW into 15. 


Pa ayentoae autout to mlus SE AR ewelatiyvea 
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to2uV. Check that the power meter indication does not 


increase by more than +4 dB. 


Reset the signal generator to 2 pV and then repeat operation 


(8) in the AGC 'sh' and AGC 'lg' settings of the System switch. 


The power meter should remain connected for the Noise 
Factor check. 
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Noise Factor Check 
17. {1) Connect the noise generator (752 source) to the R,F, INPUT 
or. 


(Antenna) socket. Do not switch on the noise generat 


(2) Connect the power meter (terminated in 6000 for 10 mW or 
152 for 1 watt) to the audio output (ISKT11 pins D and C)}. 


(3) Set the receiver controls as follows:- 


(a) AE ATT to MIN. 
(b)} System switch to MAN. 
{c) DET -B.F,.0O. to U.S.B. 


{dj} LF. BW to 3. 
fe) R.F. GAIN fully clockwise (maximum). 
if) The R.F. RANGE and RF. TUNE should be set to 


the appropriate settings for peak tuning at each test. 


{4} Check that the noise generator is switched off. Set R.F. 
RANGE to 1-2 andtune the receiver (including RF, TUNE) 
to 01.000 MHz. Carefully adjust the MHz control for 
maximum indication on the power meter and peak the R.F. 


TUNE control. 


(5) Adjust the A.F. GAIN control for 100 mW on the power 
meter. 


(6) Switch on the noise generator and increase its output until 
the power meter reading is increased by +3 dB. The 
increase in noise generator output (noise factor) to achieve 
this increase should not exceed 10 dB. 


(7) Repeat operations (4), (5) and (6) at the following 
frequencies: 
1.5 MHz 2.0 MHz 3.0 MHz 4.0 MHz 6.0 MHz 12.0 MHz, 
tuning the receiver to the appropriate range in each case. 


(8) With the R.F. RANGE switch set to '16-32' repeat the 
procedures of (4), (5) and (6) checking that the noise 
factor does not exceed 12 dB at 16.0, 24.0 and 29.999 MHz. 


(9) Disconnect the Noise Generator. 


First Mixer Balance Check 


18. CAUTION: Do not remove the cover from the Ist mixer and 
40 MHz filter module. A suitable alignment hole 
is in the cover. 


(1) Connect the signal generator to the R,F, INPUT (Antenna). 
(2) Set the signal generator to 3.5 MHz, C, W., e.m.f. 15 mV. 


ae 


(3) Connect the power meter (terminated in 6002 for 10 mW or 
158 for 1 watt) to the audio output (ISKT11 pins D and C). 


* (4) Commnect the electronic voltmeter to the socket 1.6 MHz 
OUT. 
(5) Set the receiver controls as follows:- 


{a) AE ATT to MIN. 

(b) R.F. RANGE to WB. 

{c) DET-B.F.O. to U.S.B. 

{d) LF. BWto 3. 

{e) R.F. GAIN fully clockwise (maximum gain). 
(£) MHz tuning to 3 and KHz tuning to 500. 

(g) Meter switch to A.F, 

{h) System switch to MAN. 


(6) Tune the receiver to a maximum reading on the 


the power meter as a erence level. 
(7) Set the signal generator frequency to 20 MHz. 


(8) Increase the signal Beneratee output by plus 60 dB relative 
to 15 pV. | 


(9) Vary the signal generator tuning around the 20 MHz point 
until a maximum reading is obtained on the power meter, 


® (10) Balance the mixer by adjusting the potentiometer RV1 on 
’ the ist Mixer board (Fig. L8} to obtain a minimum output 
on the power meter, Check that this minimum reading is 


not less than 60 dB down relative to the reference level 
noted in (6}. 


(E1) Remove the signal generator. 


Spurious Response to Internal Signals 


CAUTION: Spurious responses can occur if module securing screws are slack 


’ 
or if cavers are lance 
Who bh WAP Wee et Baste te 


19, () Ensure that all module covers are secure also the top and 
bottom covers of the receiver. 


(2} Connect the power meter (terminated in 60092 for 10 mW or 
152 for 1 watt} to the audio output (ISKT11 pins D and C). 
(3) Disconnect and switch off the signal generator and 


terminate the R.F. INPUT (Antenna) socket with 75 ohms. 
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(4) Set the Receiver controls as follows:- 


(a) AE ATT to MIN. 

(b)} RF. RANGE to WB. 

(c)} DET-B,.F.0O, to U.S, B. 

(d) R.F. GAIN fully clockwise (Maximum). 

{e} LF. BW to 3 kHz. 

{f) . System switch to MAN. 

(g) Set the MHz and KHz tuning to 01.000 initially. 


(5) Adjust the MHz tuning carefully for maximum noise level 


tho mower mm 
on the power meter. 


(6) Adjust the A,F. GAIN control to obtain a noise level on the 
power meter of 1 mW into 6002 or 100 mW into 152. 


Thawe ¢haa Wis toning control 
ol 
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its range from 000 to 999. When a spurious response is 
heard in the phones, offset the KHz tuning until the response 
is no longer audible and then adjust the A.F. GAIN control 

+ 


to restore the reference level noted in i6) _ 


(8) Retune the Khz tuning to the spurious response and 
ees tune to obtain a peak reading on the power meter. 


~~ 
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the reference level opened in {( 
not exceed 3 dB. 


(10) Repeat operations (5) to (9) at each setting of the MHz 
control from 02 up to 29. 


{21) Repeat operations (5} to (9), with the R.F., RANGE set to 
the appropriate range, and ree R.F,. TUNE control adjusted 
+45 


-— oa mttin 


to maximum noise settir ng a @acn Wiis Setring from 902 up 
to 29. 


(12) On completion remove the 752 termination from the 
R.F. INPUT socket. 


Spurious Response to External Signals 
20. (1) Connect the signal generator to the R.F. INPUT (Antenna) 


cockea 


{2) Set the signal generator to 3.5 MHz, C.W. 1yuVe.m.f. 


(3) Connect the power meter (terminated in 6002 for 10 mW or 


ee i, 


1582 for i watt) to the audio output (ISKTI11 pins Dana G;. 
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(4) 


(8) 


(9) 


Set the receiver controls as follows:- 


(a} AE ATT to MIN. 
(b} R.F. RANGE to 2-4 MH 


(c)} DET -B.F.O, to LSB. 
(d) RF. GAIN fully clockwise. 


(e)} LF. BW to 3 kHz. 
(f} System Switch ta MA 


Vi ee 


Tune the receiver (including R.F. TUNE) to the signal 
generator frequency for a maximum power output. 


Adjust the A.F,. GAIN control to obtain a re 


£ 
seading on the power meter of either 1 mW for the 10 mW 
receiver or 100 mW for the 1 watt receiver. 


Set the signal generator to 3.55 kHz and increase the 
signa] generator output level to +70 dB. Make a very fine 
adjustment of the MHz control until a spurious frequency 
is heard. Lock the tuning controls at this point. (If locks 
are fitted). 


Tune the signal generator carefully from 3 MHz up to 
4-MHz. If a spurious frequency is found, adjust the signal 
generator output to restore the appropriate reference level 


noted in {4} Check that such generator level setting 
noted in (6). 


se bd ee a7 We Vth 2 cee AU yYuUsL Sertings are 
not less than 60 dB above 1 pV to provide the appropriate 
reference level. 


If a spurious response is located, which results in a signal 
generator level of less than 60 dB for the reference level 
reading on the power meter, proceed as follows:- 


(i) Remove the cover from the 37.5 MHz Generator 


ames eo 


(ii) Make a small adjustment of the potentiometer RVI 
on the Harmonic Mixer board (Fig. L-7) to reduce 
the spurious response, as shown by a fall in the 
power meter reading. 


NOTE: For-access to the Harmonic Mixer board remove 
the cover from the 37.5 MHz Generator module. 


(iii) Adjust the signal generator output level to obtain 
the reference level on the power meter (either 1 mW 
or 100 mW as appropriate). The signal generator 
level should be not less than 60 dB, in accordance 
with operation (8). If necessary make a further 
small adjustment of RVI and repeat the test. 


{20) 


(iv) Replace the cover on the 37.5 MHz Generator 
module and the receiver cover. 


{v)} Repeat operation (8). 


Disconnect the signal generator and power meter. 
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INTRODUCTION 
1, The purpose of this chapter is to enable the modules of a receiver 
to be tested to a serviceable standard. The tests are designed to 


be as independent as is practicable, so that the checks on a particular module 
rely as little as possible on the correct functioning of another module, there- 
by providing a useful aid to the fault location chapter. If the user wishes to 
check the overall performance of the receiver, reference should be made to 


Chapter 3, 


NOTE: Throughout this chapter the signal generator output level in each 
test is given as e.m.f. unless otherwise stated. All r.f. voltages 
are r.m.s. unless otherwise stated. 


CAUTION: Under normal conditions the receiver will maintain the factory 
alignment over a long period of time, consequently any other 
causes of trouble should be eliminated before re-alignment is 
undertaken. If it becomes necessary to re-align any part of the 
receiver, only small angular adjustments of any trimmers or tuning 
slugs should be necessary. When replacing access covers, module 
shields, etc., ensure that all screws are firmly secured to prevent 
any spurious signals from affecting the receiver, but do not over- 


tighten, to the extent that screw-hole threads become damaged. 


PROCEDURES Page 
2. Audio Amplifier Board 4- 2 
I, F, Module (including B. F.0O, check) 4- 3 
Third Mixer 4- 6 
Second Mixer 4- 8 
1 MHz and 37.5 MHz Module 4-10 
First Mixer 4-13 
Filters 4-13 
Second VFO 4-14 
First VFO 4-14 
R.F. Module 4-14 
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AUDIO AMPLIFIER BOARD 


(1 watt Version) 


Test Equipment 
3. Multimeter: 20 000 ohms/volt. (AVO 8}. 
Soldering Iron. 
Initial Control Settings 
4. R.F. GAIN and A.F. GAIN fully anti-clockwise (minimum). 


Setting Procedure 
5. {2) Remove the metal pane? from the underside of the receiver. 
(2) Set the multimeter to the 25 volt d.c. range: 


Connect the -ve lead to pin 5 on the audio amplifier board 
and the +ve lead to chassis. 


(3) Set the System switch to MAN. 
{4) Adjust the potentiometer RVI on the audio board for a 


reading of -8 volts on the multimeter. 
(5) Set the System switch to OF F and unsolder the h.t. (violet) 
lead from pin 6 of the board. 


(6) Set the multimeter to the 100 mA d.c. range and connect in 
series with pin 6 andthe disconnected h.t. lead. (+ve lead 
to pin 6). 

(7) Set the System switch to MAN and adjust potentiometer RV2 
on the board for a reading of 55 mA on the multimeter. 

(8) Set the System switch to OFF. 

(9) Remove the multimeter and re-solder the h.t. lead to pin 6. 

(10) Repeat operations (2), (3) and (4), adjusting RV1 if necessary. 

{1}) Remove the test equipment and replace the metal panel. 


(10 mW Version) 


There are no adjustments in the 10 mW audio amplifier board. 

Refer to Chapter 3 paragraph 1! for a check procedure. If the 
10 mW level cannot be obtained in operation (8) of that paragraph it will be 
necessary to employ basic servicing methods to find the cause of low output. 
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IF. MODULE 


Test Equipment 


6. Signal Voltmeter. 
D.C. Voltmeter. 
Electronic Voltmeter. 
Digital Frequency Meter. 
Power Meter: (6002 for 10 mW or 15 for 1 watt measurements). 
0.1] pF Capacitor 30V rating. 


Initial Control Settings 
7. RLF. GAIN - Fully clockwise. 


A.F. GAIN - Fully eae 
System switch - MAN. 


DET - B.F.O. switch ~ A.M. 
BANDWIDTH - 3 kHz. 


Alignment Procedure Fig. L-12 Fig. 12 Fig. 18 


CAUTION 1: Coaxial Test connections to the 1.6 MHz OUT socket at the 
rear panel must be short. (Not longer than 12 inches, 30 cm). 
CAUTION 2: Note the alternative terminations for the 10 mW (600%) and 
1 watt (152) audio outputs. The user must determine which 
one is annroeamrinte far the particular receiver under ¢t 
rh age Samed tall tailladl lath ioilltneel Ache 4+ Ws ris Parrvicwuar ee a et ae MLE 2 bY vLla 
NOTE: To make tests and adjustments within the I,.F. Module the module 


cover and the receiver sideplate must be removed. Refer to 
Chapter 7 page 7-2 for removal instructions. 


8. {1) Disconnect the coaxial input lead from the socket SKT4 at 
the forward end of the i.f. module. 


(2) Connect the electronic voltmeter to the rear panel socket 
1.6 MHz OUT using a short lead. 


(3) Connect the D.C. voltmeter ({10V range) to pin 3 on the 
IF, Amplifier board (-ve lead}. 

(4) Adjust potentiometer RV1 on the A.G.C, board to produce 
a reading of -4 volts on the voltmeter. 

(5} Set the signal generator to 1.6 MHz 410 Hz at an e.m.f. of 
40 inicrovolts. Connect the generator to the i.f. input, 


SKT4 at the forward end of the LF, Module. 


(6) Note the 1.6 MHz output level on the electronic voltmeter 
which should be between 80 and 150 my. If below 80 mV, 
align the coils in the following order for maximum output 
on the electronic voltmeter. 


L1 on the A.G.C. board. 


T. 2.n30 71 we the tt ES A. -9ift 1. To ft 
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LF. Module (Continued) 


CAUTION: 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


{13) 


(14) 


ony 
jo 
in 
~— 


(16) 


Terminate the audio output (SKT1] pins D and C) in 6002 


(10 mV) or 158 (1 watt) and connect the power meter. 


Set the signal generator to 1.6 MHz modulated 30% at 
1000 Hz, and check that the audio output is not less than 
10 mW {or 1 watt). (A.F, GAIN fully clockwise). 


If the 10 mW (or the 1 watt) indication is not obtained, 
adjust the cores L3 on I, F. Amplifier board and T1 on the 
Detector board to obtain such an indication on the Power 


Switch off the modulation and set the DET - B,F.0O, switch 
to L.5S.B. and U.S.B. in turn. Note that the Power meter 
reads at least 10 mW (or | watt) in each setting. 


Set the DET - B, F,O. switch successively to the positions 
+6 through to -6 and note that the 10 mW (or 1 watt) output 
is. obtained in each setting. 


Set the DET - B.F.O. switch to A.M. and the System 
switch to A.G.C. 'Sh'. 


Increase the signal generator output level by +36 dB. 
Observe the change of reading on the electronic voltmeter 
which should not exceed +3 dB. If the indication is 


satisfactory, omit the next operation. 


If, in operations (13) the electronic voltmeter reading 
showed an increase of more than 3 dB adjust L2 in the 
A.G.C, board to produce a minimum level in the electronic 
voltmeter reading. 


AL = 


he signal generator output according to operation 


Terminate the 100 kHz OUT socket in 75 ohms. Connect 
the electronic voltmeter across the termination. Fora 
1.6 MHz 40 microvolt input to the i.f. unit the output 
should be not less than 230 mV into 75 ohms at 100 kHz. 
If the output is low adjust L] on the converter amplifier 
board. If necessary adjust L2 and Ll on the converter 
oscillator board. : 


Peaking of the converter board inductors can adversely affect the 
selectivity characteristics. Set the IF. BW switch to the widest 
bandwidth and tune the signal generator through the receiver 
passband; note that the response is symmetrical. 


~—, 


a 


I, F. Module (Continued) 


(18) | Connect the digital counter to the 1.7 MHz IN/OUT socket 

(1.145 MHz OUT). Check the appropriate frequency. If 
necessary adjust C4 on the oscillator board to obtain the 
required frequency +# Hz. 


(19) Remove the counter and connect the electronic voltmeter in 
ito nlneew reading of not less than 100 mV should be 
abe rete ih ee eet wh LER ok oa awh AER Be UALE bk 
obtained. - 
B.F.O. Check 
NOTE: Refer to Chapter 3 page 3-8 para. 10 for calibration check. If 
necessary align as follows: - 
9. (1) Connect a digital counter to test point TP1 on the detector 
: board in the 1 FO Module via a O.1 & VY casacitor 
bee OR A PS Oe AVL SULA Wate fh We | Se oe ee ee 
(2) Set the System switch to MAN. _ 
(3) Set the B. F,O, TUNE control to the mid-point of its 
: : mova m ont {Canacitor vanac at halfeomecsh) 
ace YS 2d ,~ ee eee Weeds or Che SEER RL” £1 SB bedi tata al 
(4) Set the B. F.O. KHz switch to L.S.B. The counter should 


read 1601.50 kHz 42 Hz. If necessary adjust the Trimmer 
capacitor C2] on the Detector board to obtain the correct 
frequency. 


(5) Set the DET - B. F.O, switch to U.S.B. The counter should 
read 1598.50 kHz +2 Hz. If necessary adjust Trimmer 


capacitor C22 on the Detector board to obtain this frequency. 


(6) Set the DET - B. F.0. switch to +6. Refer to Fig. L-33 
and Fig. 18 to identify B.F.O. board. Adjust coil L1 in the 
B.F,O, board for a frequency of 1. 606 000 Hz, plus or — 
minus 100 Hz. 


(7) Set the DET - B.F. O. switch and adjust the appropriate 
capacitor on the 600 kHz B.F.O. board, to an accuracy of 


+100 Hz as follows: 


B.F,O, Switch Setting Capacitor to Adjust Frequency (Hz) 


+3 c2 1 603 000 

0 c3 1 600 000 

3 C5 ‘1 597 000 

~6 C6 1 594 000 
(8) Remove all test equipment. 


(9) Leave the coaxial input lead to the i.f. unit (PL3) dis- 
connected for the 3rd Mixer check which follows: - 


DA 1917 ar ieee a 
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3RD MIXER 


Test Equipment 


id. 


Two Signal Generators with frequency ranges up to 6 MHz and 
4 MHz respectively. 
Electronic Voltmeter. 


Tnitial Control Settings 


lt, System Switch - MAN 
end V.F.O. Switch ~ EXT 
MHz Tuning - set to 00 MHz 
CAL-FINE TUNE Control - Mid-position of its travel 
Alignment Procedure Fig. L-11, Fig. 11. 
12. (1) Connect the signal generator to the 2nd V.F.O. IN 
socket on the rear panel. 
(2) Connect the electronic voltmeter to test point TP2 on 
the 3rd Mixer board. 
(3) Set the Signal Generator to 5.6 MHz and set the 
attenuator on the generator for a convenient reading 
on the electronic voltmeter (50 mV). 
(4) Tune coil L4 for a minimum on the electronic voltmeter. 
(5) Set the generator to 3 MHz and tune L6 for minimum 
on the electronic voltmeter. 
(6) Set the generator to 3.6 MHz and tune L7 for maximum 
on the R. F. voltmeter. 
(7) Set the generator to 4.6 MHz and tune L2 for maximum 
on the electronic voltmeter. 
(8) Repeat the above procedures until the response is flat 
within 3 dB from 3.6 to 4.6 MHz. 
(9) Transfer the signal generator to the socket L. F. on the 
rear panel. 
(10) Connect the electronic voltmeter to pin 1 on the 3rd Mixer 
board. 
(13) Set the generator to 3 MHz and set the generator output 
for a 50 mV reading on the electronic voltmeter. 
(12) Tune coil 1L1 on the 3rd Mixer for maximum reading 
on the electronic voltmeter. 
(13) Tune the generator from 2 MHz to 3 MHz and check that 
the output remains constant within 2 dB. 
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3rd Mixer (Continued) 


RA, 1217 


(14) 


(19) 


Transfer the signal generator from the L. F. socket to 
pin 3 on the 2nd MIXER board. Set the generator 
accurately to 2.4 MHz +10 Hz. Adjust the generator 
output level to a p.d. of 10 mV measured at pin 3 on 
the 2nd Mixer board. 


ra e 2nd V.F.O. IN 
socket on the rear panel. Set this generator accurately 
to 4 MHz +10 c/s and an e.m.f. of 100 mv. 


With the input lead at the forward end of the IL. F. Unit 
(PL3) disconnected, terminate-the lead in 100 ohms. 
Connect the electronic voltmeter across the termination. 


Connect a second signal gene 


On the 3rd Mixer board tune coils L5 and L3 for maximum 


Check that a stage gain of not less than unity is obtained 
(calculated from the p.d. at pin 3 on the 2nd Mixer to the 
p-d. at the 100 ohm termination). Normally the gain is 
approximately +3 dB. 


Remove the test equipment. Reset the 2nd V,F.O,. switch 
to INT. 


Volume 2 


ee 
Test Equipment 
r3: Two Signal Generators each with a frequency range up to 40 MHz, 


Electronic Voltmeter. 


Initial Control Settings 
14. System switch - MAN 
MHz tuning - Set to indicate 00 MHz to disable lst V.F.O. etc. 


Alignment Procedure Fig. L-9 Fig. 9 
15. (1) Remove the I MHz crystal from the | MHz module. (Fig. L-6) 


Connect the R, F. voltmeter to TP2 on the 2nd Mixer 
board. Connect the signal generator to pin 1. 


(2) Set the signal generator to 37.5 MHz and ane.m.f. of 
10 mV. 

(3) Tune coil T] for maximum on voltmeter. The output 
should be approximately 100 mV. 

(4) Connect the electronic voltmeter to pin 3. 

(5) Connect the signal generator to the socket L,F. on the 


rear panel. 


(6) Set the signal generator to 3. 66 MHz and tune coil L2 


for a minimum. 


(7) Set the signal generator to 2. 6 MHz and tune L3 for a 
minimum. The signal generator attenuator may have to 
be increased as the minimum is approached to obtain a 
reading on the voltmeter. 


(8) Set the signal generator to 1.3 MHz and tune L6 for a 
minimum. 

(9) Set the signal generator to 4.5 MHz and tune L5 for a 
minimum. 


(10) Set the signal generator to 2.5 MHz and tune coils Ll 
and TZ for maximum. 


(11) Set the signal generator to 2.1 MHz and tune 14 fora 
maximum. 


(12) Repeat operations (6) to (11) until a response is obtained 


a 8, 


which is flat within 3 dB from 2 to 3 MHz. 


(13) Disconnect the signal generator. 


RA. 1217 Volume 2 


am, 
. 


ona. 


NOTE: Two signal generators are required for the following Mixer 
test. 


(14) Set signal generator No. |! to 37.5 MHz at an e.m.f. of 


a Sa ae 7 


19 mV and connect it to pin 1 of the 2nd Mixer board. 


(15) Set signal generator No. 2 to 40 MHz and connect it to 
pin 6 of the 2nd Mixer board. Adjust this generator for 
ap.d. of 10 mV measured at pin 6. 


(16) Connect the electronic voltmeter to pin 3 (output) of the 
mixer board and check that a reading of 10 mV +3 dB is 
obtained. 


(17) Disconnect all test equipment. 


Signal Generator with a frequency range at least to 37.5 MHz. 


Electronic Voltmeter 


re SS ee 


Digital Frequency Meter (Counter) 
Oscilloscope 


Initial Control Settings 


17. 


Alignment Procedure 


NOTE: 


18. 


System Switch - MAN 


Fig. L-6 Fig. 6 


The 1 MHz and Calibrator Section is on the upper deck of the 


(1) 
(2) 


(3) 


ar, 
mn 
— 


(6) 


_module. Refer to the illustration in Fig. L-7. 


Check that the 1 MHz crystal is secure in its holder 


on the oscillator board. 


Connect the electronic voltmeter to the rear panel 
socket 'l MHz OUT' and check for a reading of 
approximately 100 mv. 


Connect the counter to the 'l MHz OUT' socket. The 
frequency should be 1 MHz +2 Hz. If necessary adjust 


capacitor C7 on the oscillator board to achieve the 


required {fr quency. 


Connect the oscilloscope to the junction of Cl2 and 
RIV on the amplifier board. 


Adjust the coil 1,1 on the amplifier boar 


a 
amplitude which should be approximately 
approximate waveform is shown below 


~ ON | RS SS Sy PN? i ae 
17 volts 
JIN VAY VAN vAW aaa: ate = 


Remove the 1 MHz Crystal from its holder on the 
oscillator board. 


‘ 
anh iin aed aa 
fer maximum 


Connect the signal penerator to the '1 MHz IN’ socket. 


Set the signal generator to 1 MHz and 100 mV e.m. 


4 


Volume 2 
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(8) Transfer the electronic voltmeter to the junction of C4 and 
C5 on the oscillator board and check for a reading of 
approximately 100 mv. 


e crystal. Disconnect the signal generator and 
electronic voltmeter. 


(10) Connect the oscillator to the collector of VT2 on the 
oscillator board. Adjust coils L1, L2 and L3 for the 
correct display as shown below, 


AAA 


1 


(11) Transfer the oscilloscope to the -ve side of Dé, (pin A2 
in the corner of the board). The display should be 300 mV 
peak-to-peak. : 


(12) Remove the test equipment and proceed with a check of 
the lower deck of the module. Switch off the receiver. 


HARMONIC GENERATOR, MIXER AND 37.5 MHz AMPLIFIER 


19, 


RA. 1217 


Refer to Fig. L-7 and to Chapter 7 for access instructions. 


(1) Disconnect the Harmonic Filter from the Harmonic 
Generator by unsoldering the lead from pin 1 on the 
Harmonic Filter. 


(2) Connect the electronic voltmeter to pin 2 on the Harmonic 
Mixer board. 


(3) Connect a signal generator, source impedance 390 ohms 
to pin 1 of the Harmonic Filter. See diagram below. 


1 
3302 
39082 Harmonic Filter 
502 
Gene rato 
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{4) 


(5) 
(6) 


(14) 


(15) 


Set the signal generator output to 2 volts e.m.f. Explore 
the passband of the Harmonic Filter from 1 MHz to 32 MHz. 
The ripple should not exceed 3. dB. If necessary adjust | 
capacitors C2, C4, C6 and C8 in the Harmonic Filter for 
minimum ripple. 


Set the signal generator to 33 MHz and check that the output 
is 8 dB down relative to the level at 32 MHz. 


Disconnect the signal generator and electronic voltmeter. 
Reconnect the lead unsoldered in (1). Switch on the 
receiver. 


Connect the oscilloscope to pin,i of the Harmonic Generator 
board. The waveform and amplitude should be as measured 
in para. 18 operation (5) (approx. 17V p-p). 


Transfer the oscilloscope to pin 2 of the Harmonic Mixer 
board. The amplitude should be approx. 1.2V peak-to-peak. 


Transfer the electronic voltmeter to pin 5 on the Harmonic 
Mixer board. 


Connect the signal generator to pin 4 on the Harmonic 
Mixer board. 


Set the signal generator to 37.5 MHz at 2 mV e.m.f. 


Tune coil L] in the Mixer to a maximum reading on the 
electronic voltmeter which should indicate approximately 
10 mV. 


ee en aL. We Prd 


Transfer the electronic volimeter to pin 4 on the 37.5 MHz 
Amplifier and adjust Tl on the amplifier for maximum 
indication. A level of approximately 100 mV should be 
obtained. 


At the bracket on the underside of the receiver disconnect 
the lead which goes to the 37.5 MHz Generator module 
(Fig. 18}. Connect the signal generator output to this 
lead and inject 37.5 MHz at ane.m.f. of 20 mV. 


Connect the electronic voltmeter to pin 5 on the Harmonic 


Mixer board. Adjust RV1 on the Mixer board for a minimum 


reading on the electronic voltmeter. 
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20. Two Signal Generators 3.5 MHz and 43.5 MHz 
Electronic Voltmeter. 


Initial Control Setting 
21. MHz Tuning - 03. 


22. (1) Disconnect the two free coaxial leads which feed the 
ist Mixer from their connections to the R. F. Module 
and lst V.F,O, (lst V. F.O. connection is at a 
bracket on the underside of the receiver, see Fig. 18) 


(2) Connect signal generator No. 1 to PL1 on the 
lst Mixer lead normally fed from the R. F, Unit, 
Set this generator to 3.5 MHz ata p.d. of 10 mv, 


measured at pin 2 on the lst Mixer board. 


(3) Connect signal generator No. 2 to PL3 on the Ist 
Mixer lead which is normally fed from the 1st V.F.0O. 
(underside of the receiver). Set this generator to 
43.5 MHz at ane.m.f. of 200 mv. 


(4) Connect the electronic voltmeter to pin 6 on the 2nd 
Mixer board. 
(5) Set the System switch to MAN and check that the 
electronic voltmeter reads 10 mV +3 dB. 
pe ee 
23. No information is given on the alignment of the 40 MHz or the 


37.5 MHz Bandpass Filters because it is considered that the 
equipment and specialized skill required for satisfactory alignment of 
these filters is outside the scope of the average service department. A 
factory aligned unit should be fitted in the unlikely event of a defect 
in either of these units. 


RA. 1217 


Test Equipment 
24. Digital Frequency Meter (Counter) 
Electronic Voltmeter 


Procedure 

NOTE: The 2nd VFO cover need not be removed. 

25. (2) Refer to Chapter 3 page 3-6 and perform the KHz Tuning 
Calibration Check in paragraph 8. If the frequencies are 
not correct make fine adjustment of C4, accessible through 
a hole in the module cover. 

(2) Connect the electronic voltmeter to the '2nd VFO OUT'! 
socket on the rear panel across a 75 ohm termination. 
A level of 50 mV should be obtained. 

(3) Transfer the electronic voltmeter to the te TP2 


in the 3rd Mixer module (Fig. 11). 
50 mV should be obtained. 


Test Equipment 


26, Digital Frequency Meter (Counter) 
Electronic Voltmeter 


Initial Control] Settings 


-"y zuy 
i 


27. MHz Tuning - not set to ‘00! 


Procedure 
28. (1) Rerss to Chapter 3 and perform the MHz Tuning 
Calibration Check in paragraph 9. 
(2) The Ist V.F.O, output check is described in Chapter 5 
page 5-4 operation (5). 
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Test Equipment 
29. Electronic Voltmeter 


Signal Generator (75 ohms source) 
DC Voltmeter 


Coil Trimmer Tool (su 


Initial Control Settings 


30. System Switch - MAN 
MHz Tuning - not on 00 MHz 
RF RANGE - Wideband (WB) 
AE ATT - Minimum (MIN) 
RF Gain Control - Maximum (fully clockwise) 


Antenne Filter Alignment 


31. The filter alignment is unlikely to need attention. The pro- 
cedure is described in para. 36 for use if needed as part of a 
major overhaul. 
Aerial Attenuator (AE ATT) Check . Fig. 4 Fig. L-4 
32. (1) Set the receiver controls according to para. 30 above. 
(2) Check that approximately -4 volts is present on the a.g.c. 
line. (measure at microswitch ISA). 
(3) Disconnect the lst Mixer lead from the outlet (SKT2) on 
the R. F. Module. 
(4) Connect the electronic voltmeter across the outlet SKT2. 
(5) Set the signal generator to 3.5 MHz and connect the out 
put to the R. F. INPUT (Antenna) socket. 
(6) With the receiver AE ATT control set to MIN, adjust the 


Signal generator output for a suitable dB reference on the 


electronic voltmeter. Note the signal generator and volt- 
meter levels. 


(7) set the AE ATT control one step towards MAX. 


(8) Increase the signal generator output to restore the 
reference level established in (6). 


(9) Note the increase in signal penerator output, which should 
be 10 dB +2dB. 


(10) Repeat operations (6), (7) and (8). The increase in 
attenuation obtained at each setting of the AE ATT control 
should be as follows: 
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R.F. Module (Continued) 


AE ATT Switch Change in 
Setting Attenuation 
5 MIN O0dB (Reference) 
4 -10 dB +2 dB 
3 -20 dB +2 dB 
2 -30 dB +2 dB 
1 MAX -40 dB +2 dB 


Coil and Capacitor Assembly Alignment 


NOTE 2: 


33. 


RA. 1217 


The cores of coils 2i.1 to 2,5 and capacitors 2Ci to 205 can 
justed via holes in the receiver rear panel. Remove the plate 


marked "R. F. INPUT" to obtain access. 


A Special double-ended plastic trimming tool is supplied with 
the receiver for the adjustment of 2L1 to 2L5. Note that the 
longer and thinner end of the tool must be used for this adjust- 
ment. : 


(1) Remove the cover from the R. F. Module. 


(2) Using the plastic trimming tool set all coil cores, 2L1 
to 2L5, to the extreme ends of the coil formers. 


(3) Set the trimmer capacitors 2C1 to 2C5 to the fully with- 
drawn position (minimum capacitance). 


(4) Connect the signal generator (752 source) to the R.F. 


T fA Ldn Yoel 
INPUT {Antenna SOc XE. 


(5) Connect an electronic voltmeter to the R. F. Module output. 


(SKT2 on the side of the unit). Set the voltmeter initially 
to the 10 mV range. 


(6) Set the R.F. TUNE control fully anti-clockwise and then 
turn clockwise about 45 degrees so that the knifing slot 
of the first segment of the vanes is aligned with the edge 
of the static vanes. (see illustration opposite}The dot on 
the R. F. TUNE control should coincide with the 1 MHz 
engraving on the scale. 
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Ist Segment of Vanes in view 


Capacitor 


(7) Set the signal generator to a frequency of 1.0 MHz at an 


e.m.f of 2 mv 


(8) Set the receiver controls as follows: 


System switch - MAN 


R.F. RANGE - '1-2! 
R. F. GAIN - Maximum clockwise 
AE ATT - MIN 
MHz tuning - not on '0OO'. 

(9) Check that approximately -4 volts is present on the a. g.c. 
line, 


(10)  Re-fit the cover to the R. F. Module. 


(11) Insert the trimming tool into the core aperture of 21. 
Engage the secondary core which is at the end nearer 
to the rear of the receiver. Check that the core is fully 
anti-clockwise, then screw the core slowly clockwise 
for 2 maximum indication on the electronic voltmeter. The 
core must be set to the first tuning point obtained. Adjust 
the voltmeter range as necessary. 
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(12) Push right through to the further end 


Push the trimming 
to engage the primary core. Check that the core is 
fully clockwise, then slowly screw the core inwards 
(anti-clockwise) to obtain a maximum voltmeter reading 
at the first tuning point. The primary tuning is fairly 


insensitive and close attention is required to observe the 
resonant point. 


(13) Set the signal generator to 2.0 MHz. 


(14) Adjust the R.F, TUNE control for a maximum indication on 
: the electronic voltmeter and adjust the trimmer capacitor 
2C1 for a maximum voltmeter reading. Note this maximum 


: 
reading as a reference. 


(15) 


(19) 
(20) 


(22) 


Tune the signal generator as follows and note the output 
readings obtained. 


(a) 1,8 MHz 
(b) 2.2 MHz 


The voltage ratio at resonance (operation 14) relative to 
the off-tune readings in (a) or (b) should be not less than 
6to 1. 


Set the signal generator to 1.5 MHz. 


Adjust the R, F, TUNE control for a maximum indication 
on the electronic voltmeter and note this reading as a 
reference. Check that the R. F, TUNE control cursor lies 
within the scale calibration marke. 


tth fownnl oa nen tre as Ffr11 , and not 


Se ne GIfNAL PENSTator as ios0o0Ws nore tne output readings 
obtained. 

(a) «1.65 MHz 

(b) 1.35 MHz 


The voltage ratio at resonance (operation 17) relative 
to the off-tune readings in (a) and (b) should be not less 
than 6 to 1, 


Set the signal generator to 1.0 MHz and repeat the pro- 
cedure of (17). 


Repeat the procedure of (18) at signal generator frequencies 
of 900 kHz and 1.1 MHz. 


Align the remaining circuits, that is the 2-4 MHz, 4-8 MHz, 
8-16 MHz and 16-30 MHz ranges, as described in operations 
(6) to (20) but using the frequencies specified in the following 
alignmenttable. Set the R.F. RANGE control as stated in 
the left hand column. The right hand column is available 

for the tester to insert the readings obtained. The voltage 
ratio of the resonance reading relative to the 'off-tune!? a5 


© —_ 
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ings must in all cases be not less than 6:1 


Refer to-the alignment table on the next page 


ten, 


ALIGNMENT TABLE 
Coil and Capacitor Assembly 


R.F. Range Output Readings 
Setting Signal Generator Setting Adjust Obtained 
Z-4 MH» . 0 MHz 2L2 


2 
4,0 MHz 202 
3. 6 MHz and 4.4 MHz 
" 3.0 MHz 
2.7 MHz and 3.3 MHz 
2.0 MHz 
1.8 MHz and 2.2 MHz 


4-8 MHz 4.0 MHz 213 
" 8.0 MHz 203 
i 7.2 MHz and 8.8 MHz 
"4 6.0 MHz 
" 5.4 MHz and 6. 6 MHz 
Ay 4.0 MHz 
" 3.6 MHz and 4.4 MHz 

8 - 16 MHz 8.0 MHz 214 
m 16.0 MHz 204 
" 14.4 MHz and 17.6 MHz 
Ar 12.0 MHz 
" 10.8 MHz and 13.2 MHz 
uM 8.0 MHz 
7.2 MHz and 8.8 MHz 

16-30 MHz 16.0 MHz 2L5 
1 30.0 MHz 2c5 
Wo 27.0 MHz and 33.0 MHz 
uM 24.0 MHz 
f 21,6 MHz and 26.4 MHz 
1 16.0 MHz 
ul 14.4 MHz and 17. 6 MHz 


RLF. Amplifier Alignment 


34. (1) Refer to paragraph 32 and set up the receiver and test 
equipment according to operations (1) to (4). The 
Signal generator level should be set to 3 mV. 


(2) Sweep the signal generator across the 1 to 30 MHz 
passband, note the electronic voltmeter readings and 
check that the response does not vary by more than 
6daB. If necessary adjust coils 3L1, 312, 3L3 and 3L4 
on the amplifier board for minimum undulation in the 
passband. 
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R.F. Amplifier A.G.C. Adjustment 


35. 


(1) 


(2) 
(3) 


(4) 


(5) 


The signal generator and electronic voltmeter should be 
connected as in paragraph 32. Set the sipnal pencrator 
to 5.5 MHz, c.w., 10 mV e.m.f. 


Check that the System switch is at A.G.C, Med. 


Connect a d.c. voltmeter -ve lead to the collector of 
3VT1 (Fig. L-4). 


Adjust potentiometer 4RV1 (which is on the Filter 
component board mounted on the underside of the 
receiver) until the collector voltage of 3VTi just 
"‘bottoms'. A reference to the electronic voltmeter 
reading should show that the bottoming point of 3VT1 
coincides with maximum r.f. gain. Refer to Chapter 
i paragraph 34 for a description of the procedure. 


Disconnect the signal generator and electronic volt- 
meter. Reconnect the Ist Mixer lead to the R,. F. 
Module. 


Antenna (0-30) MHz Filter Alignment 


NOTE: 


36. 


This alignment should not normally be required and should be 
considered only as part of a major overhaul. 


(3) 


(2) 


Connect the electronic voltmeter to the output lead of the 
0-30 MHz filter. 


Connect the signal generator (7582 source) to the R. F. 
INPUT (Antenna) socket. Set the generator to 40 MHz 
and an e.m.f. of I volt. 


Adjust the coil 1L1 for 4 minimum reading on the 
electronic voltmeter. 


Set the signal generator to 56 MHz and adjust coil IL2 


fnew 4 ee 


for a triinimum reading on the electronic voitmeter. 
Set the signal penerator to 43 MHz and adjust coil IL3 


for a minimum reading on the electronic voltmeter. 


Sweep the signal penerator frequency from 1 to 30 MHz. 
Observe the electronic voltmeter readings and check 
that the response does not vary by more than 14 dB. 


Remove the test equipment. 
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FAULT, LOCATION 
INTRODUCTION 
coy This chupter provides fault location advice at two levels, 


Paragraphs Z to 11] assume that the only test equipment 
available is a universal test meter (Multimeter). The object being to 
locate an elementary fault. Paragraphs 12 to 16 assume the use of 
additional test equipment, and will direct the user to the appropriate 
paragraphs in Chapter 4 (Alignment). 


PRELIMINARY CHECKS 


2. If the receiver is newly installed check the following items: 
(a) AC/DC selector switch correctly set. (rear pane). 
(b) 2nd V.F.O. switch set to INT (front panel). 
(c} MHz tuning control not set to '00'. 
(d) . Power connection: Note that the polarity of ad.c. 


supply must be correct. (Refer to Chapter 2). 
(e) Antenna connected. 


INITIAL FAULT LOCATION PROCEDURE 


Controls 
3. Set the receiver as follows and check for signal or noise. 

(1) System switch to MAN. 

(2) DET - B.F.O. switch to A.M, 

(3) Meter switch to R, F, 

(4) A. F. GAIN to maximum (clockwise) | 

(5) R, F, GAIN to maximum (clockwise) 
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(6) I. F. BW Switch to 3 kHz 


(7) AE ATT control to the MINIMUM position (MIN) 
(8) R.F. RANGE switch to "WB" 
(9) Ensure that the MHz tuning control is not set to '00'. 


Basic Diagnosis 


4. The most useful indication in elementary fault diagnosis is 

receiver noise, or 'mush!'. The controls should be set as 
listed in paragraph 3 and the receiver tuned over a suitable portion of 
the h.f. band. At each step of the MHz tuning control make a fine ad- 
justment and listen for a rise in receiver noise level. If no noise can be 
heard, check that the phones are serviceable and, if possible, listen at 
an alternative audio outlet as well as at the phones jack socket. Note the 
receiver meter reading. If a reading is obtained, reduce the R. F. GAIN 
and the meter should deflect to the right. This indicates that the h.t. 
supply and a.g.c. line are normal. 


POWER CHECK 


5. If the receiver appears dead (no noise or meter reading) and the 
dial lights are not illuminated, check the H.T. fuse and then 
measure the -16 volts h.t. at one of the following points: 


(a) On the terminal block TB3 at the pin adjacent to the 
Fine Tune potentiometer (Fig. 18). 


(b) At the centre tag of the 2nd V.F.O. EX T/INT switch. 


(c) At the microswitch 1SB. The centre tag is the h.t. 
feed to the receiver front end, The reading should be 
present in all settings of the MHz control except '00'. 
When '00' is selected the reading appears on the top 
tag. It should be present on the bottom tag in all modes 
of operation. 


(d) The rear panel terminal H.T. R.F. should give a -16 volt 
reading except when the MHz control is set to '00'. 
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GENERAL CHECK 
@ 6. (1) Set the receiver controls according to paragraph 3. 


(2) Set the System switch to CHECK B.F.O. and rotate the 
DET - B,F,O. MODE switch through all settings. Select 
+6 to -6 and rotate the B. F.O, variable control. Listen 
for the b. f.o. heterodyne whistle and observe the receiver 
meter indications. These indications can be used for 
diagnosis as indicated in the following Table. 


TABLE 1 


"CHECK B. F. O. "' INDICATIONS 


Meter indication B.F.O. Whistle 
Observed Audible Diagnosis 

(a) Yes Yes Receiver is serviceable from 3rd 
Mixer input through to audio output. 
Also 1 MHz is functioning. 

(b) Yes No Fault probably in detector board of 
I.F. Module (Fig. 12) or audio 
amplifier board or connections, 

e (Fig. 14). 
{c) No No Possible areas of fault are: - 
(a) 1 MHz reference (Fig. 6) 
(b} Ist i.f. amplifier unit (Fig. 11) 
(c) Main i.f. amplifier board of 
I,F. Module (Fig. 12). 
(d) Transistor stage VT3 in 3rd 
Mixer (Fig. 11). 
7. If both whistle and meter reading are obtained in CHECK B.F.O, 


set the System switch to CAL. If no calibration whistles are obtained 
as the kHz tuning is rotated, it suggests a fault in the 2nd V.F.0O. or the 
mixer stage of the 3rd Mixer. 
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8. If the CHECK B.F.0O. and CAL tests are satisfactory, set the 
controls as listed in paragraph 3 and make a front end check as & 
follows: - 


FRONT END CHECK 


9. Set the DET - B. F.O. switch to A.M. Listen intently and slowly 

rotate the MHz tuning control. If avery slight rise in noise 
level can be heard as the MHz tuning passes through each resonant point it 
Buggests that the 37.5 MHz loop is functioning and therefore the fault is 
more likely to be in the antenna circuit, R. F. Module or Ist Mixer. Make 
the check in the WB setting of the R.F. RANGE switch as well as in the 
tuned antenna condition (adjust R. F. TUNE control). Thoroughly check all 
front end connections as follows: 


pel. 


co 


(1) Check Antenna 

(2) Check continuity aixsach the 500 mA fuselink in the R. F. 
Module. 

(3) Insure that the muting relay is not energized. Touching 


an earth to pin G of the 12-way. socket on the rear panel 
should cause the relay to operate. At the same time 
listen for any change of noise level. 


(4) Check the connections between the R.F. Module and Ist 
Mixer (on the side of the R. F. Module). 


10. If, when tuning the MHz control as described in the previous 

paragraph, no noise can be heard, the lst V.F.0O. or its 
connections may be faulty. Check connections from Ist V. F. O, to Ist Mixer 
and 37.5 MHz Generator respectively at the bracket on the underside of the 
main chassis. Ensure that they are not reversed. 


R.F. H.T. Check 


ll. On the terminal block TBI at the rear of the receiver connect the 

terminal H.T. R, F. tothe terminal H.T, L.F. If the receiver 
then functions correctly the microswitch 1SB (Fig. 16, Fig. 18) should be 
checked. Make a voltage check at the microswitch (centre tag). 


1 MHz Check 


IZ. Set the System switch to CAL and tune the KHz control to the 
100 kHz calibration check frequencies. If the calibration whistle 
is heard at each point it indicates that the 1 MHz reference is functioning. 
If no calibration whistles are heard, turn the System switch to CHECK B. F, O. & 
and set the DET - B, F, O. switch to +6, +3, -3 and -6 kHz in turn. If, again. 


no heterodyne whistles are heard, it indicates a faulty 1 MHz crystal oscillator, 


Check that the crystal is correctly fitted in the upper deck of the 37.5 MHz 


Generator Module. If test equipment is available check with an electronic 
voltmeter for an e.m.f. of 100 mV at the rear panel socket '1 MHz oOuT', 
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A.G.C. FAULT 


13. : Tf the receiver operates satisfactorily with manual r,f. gain 


control (System switch to MAN) but overloads on strong signals 


in the a. g.c. settings of the System Switch check as follows: 


(1) Tune the receiver ‘a. a strong Signal. Set the System 
switch to A.G.C. Med and thé Meter switch to R, F. If 
the meter indicates a reading appreciable greater than 
1 microvolt the a. g.c. board in the I. F. Module is 
serviceable. If no reading is obtained the fault is pro- 


bably in the 1, F, Module. 


(2) If the meter reading is satisfactory, connect the test 
meter negative lead to the terminal A.G.C. R.F. on 
the rear panel (positive lead to chassis). As the receiver 
is tuned through a powerful signal the a.g.c. level should 
change from -4V (no signal) to. approximately 0 volts 
(strong signal). If no reading is obtained check the 
microswitch 1SA adjacent to the MHz tuning shaft. (Fig. 
16 Fig. 18). The bottom tag of the microswitch should 
show the a.g.c,. level in all operating modes; the 
centre tag in all settings of the MHz control excent '00! 
and the top tag only in the '00' setting of the MHz tuning 
control, 


DETAILED CHECK 


14. (1) Connect a signal generator, 75 ohm source to the antenna 
socket and set to 3.6 MHz at 10 mV p.d. (20 mV e.m-.f.) 


(2) Disconnect the coaxial lead from the front end of the I. F. 
Module. Terminate the free lead in 100 ohms. 


(3) Connect the electronic voltmeter across the 100 ohm 
termination. 
(4) Set R.F. RANGE to WB 


AE ATT to MIN 
System Switch to MAN 
R. F. GAIN fully clockwise. 
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(5) 


(3) 


(4) 


(5) 


(6) 


(7) 


Carefully tune the MHz and kHz tuning controls to 03.500 
At the resonant point the electronic voltmeter reading 
should rise to 100 mv aPRE OX: If no peading: or very ae 


Refer to para. 12 and check that 1 MHz 
functioning. If no whistles are heard c 
module as described in Chapter 4 para. 18. 
Move the 2nd V.F.O. switch between the INT EXT 
positions and listen for a change of noise level. If noise 
level does not change, the 3rd Mixer may be faulty. 
Make sure that the 2nd V.F.O, switch is returned to the 
INT position. Refer to Chapter 4 for further tests. 

If the 3rd Mixer check is satisfactory, but a fine adjust- 
ment of the MHz tuning control fails to produce any rise 
in noise level, proceed as follows: 


On the 2nd Mixer connect an electronic voltmeter to test 
point TPZ. Rotate the MHz tuning control slowly, and 
note the voltmeter reading as a frequency is selected. 


The reading should rise to Approximately 80 mV at each 
resonant point. 


If approximately 80 m¥V is not obtained in (4) check the 
Ist V.F.O. outputs. Disconnect the free coaxial leads 
from their respective bulkhead sockets on the (underside 
of the main chassis. (Fig. 18). Terminate the lead 
which feeds the lst Mixer in 470 and check for approx. 
100 mV with the electronic voltmeter. Terminate the 
lead which feeds the 37.5 MHz Generator in 272, and 


check for approx: 100 mV withthe electronic voltmeter. 


If the Ist V. F.O, outputs are satisfactory the 37.5 MHz 
Generator module must be checked in accordance with 
Chapter 4 paragraph 19. 


If the 37.5 MHz checks are satisfactory check the R. F, 
Module as follows: 
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(8) 


(9) 


(10) 


(11) 


Disconnect the r.f. output lead from the side of the 
module (SKT2} and connect an electronic Voltmeter to 
the socket. 


Connect a signal generator (752 source) tothe R.F. INPUT 
(antenna) socket. Set the signal generator to the levels 
indicated in Table 2, according to whether the receiver is 
in the R.F. TUNE or the WB mode, and check the 
electronic voltmeter readings. The System switch should 
be at MAN, AE ATT to MIN and RF GAIN to maximum. 


Output from R.F. Module 


Signal Generator In Tuned In WB 
Level (e.m.f. ) Mode Mode 
3mV 18 mV ~ 
10 mV - 10 mV 


A low output from the R.F. Module may indicate an 
a.g.c. fault. With the System switch to MAN, and the 
R.F. GAIN to maximum, the d.c. reading on the a.g.c. 
line should be -4 volts. A suitable measuring point is at 
the rear panel terminal 'a.g.c., r.f.', or if the cover 
is removed at the centre contact of the microswitch ISA 
(Fig.18}. If this a.g.c. level is not obtained a fault in 


‘the 1.f. unit is probable. If the -4V level is satisfactory 


the r.f. amplifier pain may be tested with the a.g.c. 
removed, as follows: - 


On the r.f. amplifier board connect two 0.1] uF capacitors 
between the -16V line and the junction of diodes 3DI and 
3D2, and 3D3 and 3D4, respectively, thereby removing 

the gain control from 3VT2 and 3VT3. Note the resulting 
increase in output. Hf the increase in gain is significantly 
greater than 4 dB the a.g.c. circuit should be investigated, 
The forward resistance of the diodes 3D] to 3D4 and 3D7 
to 3D1I0 should be checked. When measured on the 'ohms x 


100' range of the AVO8& testmeter the forward resistance 
of any one of the diodes should not exceed 452, 


Fault in the IF. Unit 


16, A systematic check on the LF, Unit is described in Chapter 4. 
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Pl pa ge ge pn 


GENERAL 


I. The RA.1217 receiver should require no mechanical maintenance 
until a considerable period of service has elapsed, provided that 

the receiver has been treated with reasonable care. It ig important that modules 

should be carefully but firmly replaced following removal and that all covers 

should be clean and secure, to maintain the high standard of screening which 

ié necessary. Make gure that no cover-screws have suffered stripped 

threads due to overtightening. Whenever a module has been removed ensure 

that on repiacement it is clean and free from grease or corrosion to ensure 


good electrical bonding. Ensure that retaining screws are made tight. 


LUBRICATION 


Z. No lubrication is needed for at least the first year of service. 
Fast moving shafts are carried in sealed races which require 

no lubrication. Certain slow moving surfaces are carried in ‘oilite' bearings 

which after appreciable service may each be given a single drop of thin 

moiybdenised oil at intervals of approximately six months. A drop ortwo 

of oil may be given to the stop-collars of the MHz and KHz tuning system. 

Remove any surplus lubricant to prevent the accumulation of dirt. 
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CHAPTER 7 


WARNING: BEFORE DISMANTLING ANY PART 0 
Tt DD 


DISCONNECT THE MAID 


INTRODUCTION 


1. This chapter describes how to remove the modular units of 

the receiver. Detailed re-assembly instructions wre not 
given in those cases where it is feasible to interpret the dismantling 
procedures in the reverse order. Detailed instructions are piven however, 
for re-assembly of the R. F. Unit, lst V.F.O, and 2nd V. F. O. due to the 
requirement for accurate setting of variable controls in these modules. 
Reference to figure 18 will assist identification of the required module. 


CAUTION: (1) When refitting a module which requires the mating of 
a fixed plug and socket. Take care that the plug and 
socket are correctly aligned before applying pressure 
to the module. Otherwise pin damage may result. 


(2) It is important that all module retaining screws should 
be firmly tightened to ensure good electrical bonding 
throughout the receiver. Loose screws can cause 
spurious frequencies to develop. When tightening 
screws, donot apply such force that screw threads 
might become stripped. 


RECEIVER TOP COVER 


Z, The top cover of the rack mounted receiver is retained by 15 
screws. Note the securing screw near to the centre which 
locates in the 1 MHz unit. All the cover screws must be tight during normal 
operation to ensure satisfactory screening. This cover must be removed as a 
first step in any dismantling operation except for removal of the power unit. 


UNDERSIDE SCREWS 


3. Those screws on the underside of the receiver which secure the 
various modules are marked with a circle of paint. 


RECEIVER BOTTOM COVER 


4, A small cover on the underside of the receiver is held by 8 

screws. This cover may be removed for access to the audio 
board, the H. T. Filter board and the connnectoers of the 2nd and 3rd Mixer 
modules. . 


FRONT PANEL 


LF The removal of the panel is normally of no benefit in servicing, @ 
but it is necessary if the B. F.O. assembly is to be removed. 


6. Tools: Hexagonal keys 
Screwdriver 
Spanner, 


Front Panel Removal 


ce {1} Using a suitable hexagonal key slacken the grub-screws 
and remove all control knobs. 
(2) The panel is held by four chromium plated screws. 
Remove these nuts and screws. 
(3) Remove the two chromium screws in the centre of 
the panel adjacent to the meter. ( 
(4) The panel can now be withdrawn, 
POWER UNIT 
8. ’ Removal 
(1) Release the four captive retaining screws from the unit 


on the rear panel and ease the unit gently towards the 
rear. @ 
9. Re-assembly 
(1) Insert the unit squarely and apply gentle pressure, 


evenly, to ensure correct mating of the plug and pekete 
and replace the four retaining screws. 


LF. MODULE 
10. Tools: Medium and large screw drivers: 
Spanner .25 inch A. F, 
tl Removai 
(1 Remove the chassis side plate (6 screws). 
(2) Using the spanner; undo the external coaxial connector 
from the socket at the forward end. of the module. : 
(3) Remove two screws from the underside. 
(4) Remove two screws from the right-hand side 
(viewed from the rear) of the rear connector panel. 
(5) Withdraw the module towards the rear, releasing the 


37-way connector at the front end while doing so. 
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_F, MODULE 


12. Tools: Hexagonal Key 


Screwdrivers 
Spanner .25 inch A. F, 


13. Removal 


(2) 
(2) 


(3) 
(4) 


(5) 


(6) 
(7) 


(8) 


—e 
4) 
ss 


Remove the chassis side plate (6 screws) 


At the rear of the front panel release the grub screws 
in the boss of the R, F. Range calibrated scale. 


Siacken the grub screws in the control knob and remove. 


Within the receiver behind the front panel, on the side, 
remove the two screws which hold the shaft bearing 
bracket. 


Slacken the grub screws in the control shaft flexible 
coupler. Pull the control shaft forward a short distance 
out of the coupler. 


Release the five retaining screws on the underside of 
the chassis. 


Remove the coaxial connector from the side of the 
module adjacent to the lst Mixer. 


Release the connector plug from the forward end. 
Earlier modules have soldered connections on the 
side; these must be unsoldered after noting the pins 
and colour coding of the wiring. 


Draw the module forward a short distance and then 
lift upwards. 


R.F. Module Refitting 


14, (1) 
(2) 


(3) 


(4) 


RA, 1217 


‘Remove the cover from the R.F. Module. 


Place the module approximately into its position in the 
chassis and solder the connections to the pins on the side. 
(in latter versions of the module these soldered connections 
are not fitted, connections are made by a plug and socket 
at the front end). 


Connect the coaxial lead from the Ist Mixer to the socket 
on the side of the R, F. Module. 


Place the module in position and screw-up the five 
retaining screws on the receiver underside. 
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(5) Insert the connector plug at the forward end (only on 
later versions of the module). 


(6) Turn the Range switch shaft by hand to its fully anti-clockwise 


ai a Se Sais rs Ae eT I | 
setting {viewed from the front}. 


(7) Insert the control shaft into the coupler. (Ensure that the 
R. F. Range calibrated scale is mounted on the shaft). 


(8) Tighten the grub screws in the shaft coupler 
(9) Set the R. F. Range scale so that 'WB' is displayed in 


the window and then tighten the grub screws in the boss 
of the Range scale. 


(10) Put the R. F. Range control knob on to the shaft and 
tighten the grub screws, Rotate the control and check 
that the Range figures are correctly positioned in the 


: 
window 
Window, 


(11) In the R, F, Module set the variable capacitor so that 
one segment of vanes is clear (see illustration in Chapter 4). 


(12) Put the knob cn-the cont 


o that w 
is in line with the panel markings 1 to 16 and tighten 
the grub screws. 


(13) Replace the module cover and chassis side plate. 


37.5 MHz GENERATOR 
1 MHz OSCILLATOR AND CALIBRATOR 


= ato 


rate se CLri0ons mounted in 
a single module. Following removal of the module the two units 
can be separated, if necessary, but this involves delicate work with a low- 
wattage soldering iron. 


cod 


5 Thaeaan turn wetic 
2. 


Tools: Screwdrivers. 


{1) On the underside remove the cover 


Pp 
the 37.5 MHz Generator coaxial lead 
bracket (Fig. 18). 


(2) Release the four screws on the underside of the receiver. 
(3) Unplug the multi-way connector from the module. 
(4) Lift out the module. 
17. Sub-Unit Separation 
(1) The upper deck is the 1 MHz and calibrator unit, the 


lower unit contains the harmonic generator, harmonic 
mixer and 27.5 Mus circuit 


2 aii a saWaraer Vit Cw. 
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(2) Remove the cover from the upper unit (three screws). 


{3) Release the four captive screws in the base of the upper 
unit. The upper unit can now be hinged upwards. 


(4) Remove the cover from the lower unit to obtain access 
for adjustment and servicing. 


(5) To completely remove a unit it is first necessary to 
unsoider two wires from the lower unit, using 4 low - 
wattage soldering iron, as follows: 


(6) Unsolder the violet-coloured wire from the base of the 
lower unit. 


(7) The blue coaxial lead can be unsoldered from the under- 
side of the small transverse board on the lower unit. 
Undo the screws holding the board and lift upwards to 


give access to the unsoldering point. Use the minimum 
heat necessary to free the joint. 


lst MIXER and 40 MHz FILTER 


18. Tools: Screwdriver 
Spanner .25 inch AF 


19. Removal 

(1) Disconnect the coaxial lead from the side of the 
R. F. Module. 

(2) On the receiver underside remove the cover plate 
and disconnect the lst Mixer lead from the connector 
bracket. 

(3) On the underside, adjacent to the H.T. Filter Board 


telease the screw which is located in a tubular 
shroud. (The one further from the rear panel). 


(4) On the upperside release one screw at each end of 
the lst Mixer and 40 MHz unit. 


(5) Pull the unit upwards taking care not to trap the 
free coaxial leads which are attached. 


20. Tools: Screwdriver 

21. Removal 
(1) Remove the cover plate from the underside of the receiver. 
(2) On the underside remove two of the four retaining screws, 


{from diagonally opposite corners). 
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Slacken off the two remaining screws and push them 
upwards, thereby partly easing the module out of its 
connector, Then completely remove these screws. 


On the upperside grip the module and pull upwards, 
If sufficient grip cannot be obtained, remove the 
module cover and carefully pull on the pillars. 


Follow the same procedure as for the 2nd Mixer in the previous 
paragraphs. 


37.5 MHz BANDPASS FILTER 


23. 
24. 


lst V.F, 0, 
25. 


26. 


RA. 1217 


Tools: 


Screwdriver. 


Removal 


(1) 


On the receiver underside remove the cover plate 
and release the retaining screw which is located 

in a tubular shroud adjacent to the H.T; Filter 
board. (The screw nearer the rear of the receiver). 


(2) On the upper chassis release the two end screws 
from the 37,5 MHz Filter Unit. 
(3) Ease the unit upwards, keeping it level to avoid 
distortion of the fixed coaxial connectors. 
Tools: Screwdriver 
Hexagon key 
Spanner .25 AF 
Soldering iron (earlier receivers only) 
NOTE: Instructions for refitting are given in paragraph 27. 
Removal 
(i) Disconnect the violet h.t. lead from the small terminal 
biock adjacent to the lst V.F.O, If this terminal block 
is not fitted refer to operation (2). 
(2) On earlier receivers it is necessary to unsolder the 


(3) 


(4) 


violet h.t. lead from the H, T. Filter board on the under- 
side of the receiver. (Remove the cover plate). 


Slacken the grub-screws in the coupler on the Ist ~ 
v.f,0. tuning shaft. 


On the receiver underside remove the cover plate and dis- 
connect the two Ist v.f. 0. coaxial leads from the connector 
bracket. 


@ 


Hold the Ist v.f.o. firmly in position with one hand. With 
the other release the four retaining screws on the underside 
of the receiver. , 


When the retaining screws are free the lst v.f.o. can be 
drawn free of the shaft coupler and lifted out. 


lst V.F.O. Refitting 

NOTE: it is assumed that ali other parts of the receiver are installed 
and are serviceable. A digital counter to read up to 70 MHz 
is required. 


27. (1) 


— 
MN 
— 


(9) 


(10) 


2nd V. F.O, 


28. Tools: 


NOTE: 


RA. 1217 


‘Place the Ist v.f.o. module into its correct position on 


the chassis and slide the tuning shaft into the shaft coupler. 
Do not tighten the grub screws. Check that the coaxial leads 
are fed through to the underside of the receiver. 


with the four retaining screws on the underside. 


Connect up the h.t. lead at terminal block TB2 (or 
resolder the violet lead if this was disconnected in 
operation (2). 


Attach a digital counter to one of the lst v.f.o. coaxial 


. output leads. 


Set the MHz control to O01! 


Connect power to the receiver and set the System 
switch to MAN. . 


Move the Ist v.f.o. section of the tuning shaft by hand 
(not the MHz control) until the digital counter reads 
41.5 MHz +10 kHz. 


Check that the MHz control is at '01' and tighten the 


grub-screws in the shaft coupler. On completion the 
digital counter must read 41.5 MHz +20 kHz. 


Refer to Chapter 3 paragraph 9 and perform the MHz 
calibration check. 


On completion connect both the lst v.f.o. output coaxial 
leads to their correct sockets at the bracket on the under- 
side of the receiver. 


Spanner 10/32 U.N.F. Hex 
Hexagonal key 


Instructions for refitting are given in paragraph 30. 
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29. 


(1) 


(2) 
(3) 


(4) 


(7) 
(8) 


(9) 


(10) 


~ 
jt 
—_ 

~~ 


(12) 


Removal 


Using the hexagonal key slacken the grub screws in the 
shaft coupling. 


Detach the connector which carries the chassis wiring. 


Completely remove the three bolts which hold the module 
to the cast lugs of the chassis. 


Draw the module away so that the tuning shaft slips out 
of the shaft coupler. 


Rotate the kHz tuning control fully anti-clockwise against 


Tex a oer 
its'stop, then turn clockwise and set the readout to 


indicate ‘000'. This ensures that the correct end of the 
scale is selected. 


Lock the kHz control at . 000. 


Set the CAL-FINE TUNE control to the mid-point of its 
rotation. 


Remove the cover from the 2nd V. F,O, module and set the 
capacitor vanes by hand to the minimum capacitance 
position (moving vanes fully out of mesh and straight edges 
paralle}). 


2 
Place the 2nd V.F.©. module in 


enter the shaft into the flexible couple 
mechanism. 


on the chassis and 
on the control 


4 


Make the module secure by inserting the three retaining 
bolts and tightening up. 


Insert the connector plug into the module socket. 


Connect the digital counter to the rear socket '2nd V.F, O. 
OUT'. Check that the 2nd V. F,O. switch is at INT. 


Connect the power supply to the receiver and set the 
System switch to MAN. 


By hand make a fine adjustment of the capacitor shaft to 
obtain a reading on the digital counter of 4.6 MHz plus 
or minus 50 Hz. 


Tighten one grt 


fetetett Ure aun 


ensure 
ensure 


u wiin the shaft c 
that the counter reading has not cicuvedio wine: b itakienel 


+ 
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Put the cover on the module and make tight the screws. 


—, 


ons 


(13) 
(14) 


(15) 


(16) 


Set the System switch to CAL. 


Refer to Chapter 3 paragraph 8 and perform the 2nd 
V.F,O, calibration check. 


If results are satisfactory tighten both grub screws in the 
shaft coupler and check that the module cover is firmly _ 
screwed down. If the calibration check is outside the 
limits of +500 Hz refer to (16) below. 


The trimmer capacitor C2, which is accessible via a 
hole in the cover of the 2nd V.F,O: module (the upper 
of the two holes) may be adjusted to correct a calibration 


+ 
error of up to one kilshertz. Before making any adjust - 


ment of C2 ensure that the hand-setting of the capacitor vanes 


in operation (10) has been done as accurately as possible. 


31, This small unit is part of a large assembly which includes the 
i.f. bandwidth filters together with the Bandwidth switch and 


B,F,O. controls. 


32. Tools: Screwdriver 
Spanner .25 inch AF 
Soldering iron 

33. Removal of lst I. F, Unit 


(1) 
(2) 
(3) 


(4) 


(5) 


NOTE: 


B.F,.O, Assembly 


Remove the main I]. F. Module (Refer to paragraph 11) and 
unplug the Znd Mixer module. 


On the underside of the receiver remove the five screws 
which retain the bandpass filter assembly. 


On the upper side remove the two screws which secure the 
Ist IF. Unit to the Band 


mate 
wes se3i pees 


Move the bandpass filter assembly sideways. This gives 
access for the unsoldering of the wires from the Ist I. F. 
Unit. Ensure that the coaxial leads to the 10002 and 1002 
output pins are identified for correct re-connection. 


Push the Ist I. F. Unit out of its mounting and lift out. 


The coaxial connection to the 3rd mixer (wire number 8) 
may have to be unsoldered if it restricts the movement of 
the filter assembly. 


34. The B, F,O, oscillator and amplifier boards are part of a larger 
assembly including the B. F.O, controls, Bandwidth switch, i. f. 
bandpass filters and Ist I. F, Unit. The removal of this entire assembly 
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involves the unsolidering of a complex cable harness and should not normally 
be necessary. To remove the B. F.O. boards proceed as follows. 


35, Tools: Screwdriver 
Soldering iron 
Spanner .25 inch AF 


36. Removal of B. F.O. Boards 

(1) Remove the main I. F. Module (Refer to paragraph 11) 

(2) On the underside of the receiver remove the five screws 
which retain the bandpass filter assembly. 

(3) Move the filter assembly sideways and unsolder all 
connections from the Ist I.F. Unit and the crystal filters. 

(4) Lift out the bandpass filter assembly. 

(5) The B. F.O. boards are now accessible. Unsolder the 


connections from the board to be rernoved. Remove the 
four retaining screws and lift out the board. 


METER CONTROL BOARD 


37. Tools: Screwdriver 
Spanner 4BA 
Soldering iron. 


Removal 
(2) Remove the side plate from the receiver (Six screws) 
(2) Remove the four screws which secure the pillars of 


the control board to the side member of the receiver. 


(3) Unsolder the connecting wires and lift out the board. 

(4) When re-connecting identify the leads as follows. Also 
refer to Fig. 18. 
R1 Wire 34 )Twin D1/D2Z Red/Blue 
D2/D4 Wire 34 )screened D3/D4 Blue/ Orange 
R2 ° Violet R3 Biue/ White 


H.T. FILTER BOARD 


38. Tools: Soldering iron 
4BA Spanner 
Screwdriver 
39. Removal 
(1) Remove the small cover from the underside of the receiver 
(2) Unsolder the connecting wires from the H. T, Filter board. 
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(3) 


(4) 


Remove the two nuts and lift up the board sufficiently to 
unsolder the remaining connections. 


Lift out the board. 


AUDIO AMPLIFIER BOARD 


40. 


41. 


Tools: Soldering iron 


Screwdriver 


Removal of One-Watt Audio Board 


(1) 
(2) 


(3) 
(4) 


(5) 


Pin 1. Sleeved lead number 31 to slider of 


Pin 2 ' Orange/prey wire to ISKT 1 


Pin 3 { Orange/brown lead to 1ISKT1 


Pin 4 
Pin 5 


Pin 6 


- 
Pin 8 


Remove the small cover from the underside of the receiver. 


Unsolder the connecting leads from pins 2, 3, 4, 5, 6, 7 


8, 9, of the audio board, 
Remove the four retaining screws. 


Carefully ease the transistors VT4 and VTS5 out of their 


holders at the same time as the board is lifted out. 


When re-assembling identify the connecting wires as 
follows: 


Pin Z: To audiotransformer Pin 6: Violet (Red sleeve) 
(Red/ Orange) Violet (White sleeve) 


Pin 3: To capacitor 1C15 Pin 7: Sleeve 32 
Pin 8; Earth, (Black) 


+ : 1 j 
Pin 4: Sleeve 31 Pin 9; To capacitor 1C17. 


Pin 5: To capacitor 1C12 
(Red/ White) 


10 mW Audio Board Connections 


Hel oS pee ihe 


1 
Red wire of sleeve number 3 


= A Se fl 


lp 
lpin B. 
Blue lead of sleeve number 34 to resistor 3RI (Fig. 16). 
To screen of lead number 33. 


(Wire of lead number 33 to Phones ja } 
Wire of screened lead (or orange/white on some receivers) 
to ISKTI11 pin D. 


Violet (two leads) - l6év. 
Wire of lead number 32 to slider of A. F. Level potentiometer. 


ck IKI 


Earthing wire to chassis tag. 
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eter diodes 3D2/3D4 (Fig. 16). 


42, B.F. 0, and Bandwidth Assembly 


The following items are mounted on an assembly which can 

be removed as a single unit, but such removal should not 
normally be attempted due to the numerous connections which have to be 
unsoldered. 


(a) B.F.O. oscillator and amplifier boards. 
{b} Ist IF. eases unit, 

(c) DET - B, F. 0. Mode Switch. 

(d) Bandwidth (I. F. BW) switch. 

(e} R.F. Gain potentiometer. 

(f) A.F. Gain potentiometer. 

(g) Crystal bandwidth filters. 


Tools: Screwdrivers 


Soldering Iron 


eOosee rane 2fon 


Assembly Removal 


(1) Remove all the control knobs from the front panel, 

(2) Remove the four chromium screws from the front panel 
and remove the panel. 

(3) Remove the main I.F. Module. 

(4) On the underside of the receiver remove the five screws 


which secure the BL. F. 0. and Bandwidth Assembly. 
(5) At the front, above the B.F. 0. 


Cc 
screws The assembly is now fre 
screws, tne assemnpat yisn re 


" j 
to the wiring connections which must be unsoldered. 


